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iU{i:rA( r: to ^tijk first kditiok. 

Aktioij. lor a uimi])er of yeai's 

Hyatt su('(‘(hmI(mI in {)r(‘|)arini;' a now sul)stanoo, 
O(^lluloi(l, from caniijlior and <>nii cotton, on a 
manufacturing’ scale ; and tlic valuable ])ro|)erties 
of this sub^tanc(^ soon bioiight it into public 
favoui*. 

.Envious (*()in|)('titors soon sjnvad a rumour tlmt 
celluloid was Iia])Ie to explode* and was iiitlani- 
ma))lc‘ in tlu^ liiglic'st degren^ ; and sensational 
]*c‘iK)]‘ts of tliis kind circulated in tin* daily and 
tcH'linical ]>i*ess almost uncliaJlmjgcHl. Each and 
(‘VCTV Imsybody iel(,and evtai now fc'cls, justified 
in wastiiigf the* space* of the daily [)ape‘rs with a 
“ ea)nimunie‘ation ora lettcT “On tl)e Inflain- 
njal)ilily cf Oe'lluloid , in ^tlie\se^ “communica- 
tions” we rea<l th(‘-*most aina/ing ae*e'ounts of 
laTliees whose* hair has been burnt- oH' by the igni- 
tfon of a celluloid cennb : of ce'lluloid billiard 
Igdls set on lire* by cojuae*Ewith burning cigars : 
of emnd)s lying near a nz/c/Zerr, and se‘t on tii’e 
by fj^di'op eff burning spirit : of flames a yard high 
shooting out from some celluloid ornament that 
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has been brought near a light : ot tlie impossi- 
bility of extinguishing burning celluloid, etc., 
etc. 

However amusing such acx*( Hints may be. to the 
ex})ert, they produce anxiety in the minds of the 
general ])ublic ; and it is one of the chief ])ur- 
poses of the iiresent work to put an (uid to such 
nonsvnse, and afford the public a ch'ar insight 
into the projicrties of celluJoid. 

The manufacture, ])ro]ierti(‘s and* technical 
utilisation of celluloid are e\haustiv(dy treated, 
so that it is hojied the book will ni(H‘t with a good 
rece])tiou from those i)ractically int(‘r(‘sted in the 
subject. 

In many cavses celluloid is still r^^garded with 
anxit'ty from the fact that gun-cotton is us(m1 in 
its manufacture. On this a(*.count an attempt 
has Ieh'ii made in the sixdions dealing with th,e 
nitro-celluloses in general, gun-cotton and col- 
lodion wool, to make the public acijuainted with 
the projierties of thesci explosiv(‘s, and thus cor- 
rect the oveidrawn statimients made in this con- 
nection. 

Moref>ver, the author has (mdeavoulxjd to con- 
fine himself to actualities, and give Jlie actual 
conditions obtaining in jiractice. That he has 
succeeded in doing this in every casi^ is, however, 
(loubt'Tul, in view of the great (lifficulty of obtain- 
ing reliable information pn many points that are 
regarded as tra,d(‘ seAx^ts. * 

,llie author, tlnu-eforis ventures tp ho])e that 
both the exjiert, the ]H‘ess and the jmblic will be 
able to derive benefit and instruction from his 
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labolirs. Ilis greatest pleasure, Ijovvever, would 
be to know that be bad done soinetbing to remove^ 
tbe erroneous ideas pn'vailinj^* on tbe^ su])je('-t of 
cellijase, and Hius help this ^n^atly niali^ned and 
misunderstood sul>stanee to r(\i]^ain its i‘i<jjbts, as 
it will do sooma* or later. 



rUKFAl^E TO TIIK riHKI) KMriON. 

SiN<'K t]u‘ a])})('araiK*(‘ of llu‘ pia'vious (Mlilions 
tlio ap))lic*ali()iis of c‘(‘11iiloi<l liavi' Ixaai considca- 
al)ly ('xteiidod, wliilst tlu* iiadliod of iiiaiuifai'lirv 
lias nanaimal almost um‘liam;ed. 'oiitiniioiis 
atU‘in])ts hav(‘ Ih'ou mad(' lo r(‘|>la('(' o,aiii])lior hy 
other suitaTh^ materials, and also to diminish l]i(‘ 
inflainmai)ility of th(‘ ])rodnet a n‘sult that would' 
1)0 liighly henetieial in (‘laiaiu sphiaavs of a])])liea 
tion. Notwithstanding- tli(‘ small s])a{‘(‘ availa])l(‘, 
all th('sc^ iiovelti(‘s havi; beim fully di^alt with, so 
that th(^ pr(‘sent (alition is uji to date', and will he 
found to miud all reijuinammts and he useful to 
a laru'i* ('wx'lo of readi'rs. 
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IN'PUOIXKTIOX. 

The of i‘i\ ilisai ioti, ami tlx* iiixiTasin;; rrt 

un'iits ol all hraiH lirs ()l di’ailr ainl liiilust)‘V, Inivx Ikm'D 
a.C(.‘()iii])a.iiim] l*y a >\\ iu^ sc.nrit y <>l inau\ i*.u\' niaH*rials, 
|a’ic('s ol wiiirli liaAt* risen in coimiM luiana* P\»r this 
r^'asoii iiunx'ruus aUeni]»ts liavr heeii ni,i<i<', lor •'OIik' con-, 
si(l(']’ahl(‘ i iiii<“ })a.st, to iinital*' ct'rt nn »\-n\ a. alt-rials, on 
lh(‘ one liaiitl, ,mtl un tlx' oIIkm-, to liml otla'r materials 
capjlhle of replacing lIk'Hi for Jiiany ]»ur])os(>s it not in 
all. 'riius, ('ntleavoiirs ha\ t- h<a*n >na<l(‘ ii> imitah- ivory 
a.m! ca(»nt('liouc ii^ tlx- first ]>lacc ; tlx-n tortoist'-slicll, 
horn, amix'i’, etc., the t'acliesl success in this tlirt^ction 
^]).»irti;' tlial ohtaineil by Ta]-kt‘s oi' l)irininy.hani. with tlx‘ 
sn^slaix'e known as harkesine, aixl usetl as a suhstitntt- 
t’of i\'orv aixi caout'chouc. Tins snt)slance, wlii<‘l», while' 
as liard as horn, is as tlcxihlt' aixl su}»|>k‘ as kaithei-, and 
is capable- of re])lacin ;4 ivory and mot]xM*-t)l-p<‘arl as well 
, as caoutclioui' ami i;’at ta])(‘rcha, was tin- lirst ol its kind 
to aronst- ^e-neral int-e-re-st 

Tarkt'shx- is inte-i i^stine' as tlx* forermnu-r ol ^-e-lluloitl, 
aixl its preparation aixl a])plicalion nin^t tlx-reiore lx- 
<l(‘alt. with, •ddu- invei i«tr pre]>are‘d it- by inixini;* anhy- 
drous wood naphtha with^‘un-(M)tti^ji, ;ind elms (thtained a 
solution suit able-, acconlii^’ to its con^ist^‘ncy, lor ]>nrpos('s 
rane-in^’ f, m ^Yat^'rpl•Ul>t clothing" to tlx- insulation ol 
telee-i'apli wii'es, mannhictuK- of tubes, e'tc. To ameliorate- 
il«L' harthu^ss and hi‘i(th‘n(‘ss,*\v high nidittetl it for certain 
ustis, tic- ])rotluct. was kix-a<l(*d with castor etil, cotton- 
s<*(m 1 ^(>il, or otfier fatly oils, a uiixtmM- of tlx- i>’un-cott(^n 
.solution aid e-astea- o\\, for instance, lurnishin^' a. coinpo 
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specially adapUsd for cf>aiii)^’ kd(i^ra])l» wires and^vvaier- 
])rooliuj^ textile fabrics. * 

Subsequently im))roveincuts were intj-oduced, consist- 
ill tb<» cinployniciit of collodion ilissolviul in wood 
spirit and mixed witli sulphonatiMl diViiii;' oils, cc/*ordin^‘ 
to tbe dep'ee of’ elastii'ity requin^d, from 2 to 10 per cent, 
of sulpliur cliloriile, to^i'tbcr with an addition of carbon 
disuipliidi', to clu^ck tbe viokmcc (_>f tlu‘. naiction, the 
rc.sultino- pi'oduct beini^^ incnrpo rated with varying pro- 
})or\.ions of dissohiMl ^\in-(*<>tton, accnrdin^r to tin* result 
(b'sired, but si'ldom mon'. than :i0 per cmil Ily warminj^, 
the mass is con\erted int.o a pasty condition, cnabliniji; it 
to bi' mouldi'd into any desu'cd sbapix The jiroducts ob- 
•taiued in this way wcn^ y^'^V handsome, and inelmh'd 
sheets in various colours, imitation marhh' patterns, 
combs, knife handles, etc. Tlu‘ soUamt employi‘d facili- 
tated th(^ inti'oduction of various colourin;^’ a^n-nts (c.oal- 
tar dyi^s in particular) into the mass,- and powdered 
colours could also b(‘ incorjiorated by rolling; or kiu'adin^-. 

For some years kark(‘sini‘. enjoyod a fair amount of 
popularity in Fu^dand, but was too (‘xpensive toreyf^n”" 
that position lonjj^; ami it was not until that tlu' 

mvontion or celluloid by the brotln^rs Hyatt, who wei'C 
printers at Ne.war-k in the State of N(‘W Jersey, opcaied 
up a IK'V era to this class ol pi'e}>arations. The new 
<lisco\'(;ry was ai-riveil at in the course of exjxn’jments • 
concerned in the ]>roduction of a jirinter’s roller inatei’ial 
cap.’ihle vf withstandiniLj atmosjdieric intlueitci^s. Th(‘ i^x- 
pvrimeiits were ma<le with collodion, ami it was found 
that by suitably tr(‘atin^ this substamai witlf camjihor an 
entirely new product, ^lossessin^’ very valuabh* pj-ojieidies, 
was olitained. The name celluloid was ^iven to it on 
account of the cellulos(‘ formine- tlie raw material, • 
Thouj^li in th(‘ first edition* of this work a future was 
foridold for this pi-odu#t, it could lot be fori'semi at tlfat 
time, that it would de\elo}) into such an important in- 
djistry as it has since dome It may possess a certain 
amount of interest to reproduce in this plac(‘ a few of the 
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()piiiiOi¥^ «.;xpmsso<l* at the earlier •stages of tlie celhiloi<l 
iiidustry. 

d^hus, tlu‘. hi’otliers Dobha', inakia's ui iiard rubber aud 
celluloid ai’ticb’H in Berlin, stated their IxdieJ* that the 
<;'ood <jWJi!itir‘s of (1‘lluloid would b(^ ot* but little avail, 
owitj<^ to tin' unr(‘,asojialjh‘ pr(‘judic(‘ ai^ainst it and the 
hairdn^arted atb'mpts nia<le to inti‘odue(^ it into the 
N^ai'ious branch(‘s of industry, so thal. it was looked on as 
ov(nTated. It wn-s also render(‘d iinpopulai* by ne.wspapia* 
articles instigated by competing- inte.rests an<l contairtinfr 
foolish stat(‘nients ])Ut forfv'ard with tlu‘ o-r<‘atest serious- 
ness, the (dfeet beini; the oT(‘{iter since ti\e.s(‘ assertions 
were also disscininal ed by leadin^jj journals aud even by 
trad(‘ or;j;ans One of tht^s(“ , statements was to the. (‘.tlta*t* 
that “the idea iluit there is any future at all tor celluloid 
is now banished from the minds of manufacturers and 
tra< lers 

Another firm celluhfid mak(‘rs ^‘av<‘. a more favour- 
able opinion. ha\in^“ written to the author as iollows: 
“ It is ])ossibK^ that celluloid will not nduin its ])resent 
"[Kryularity, more (;s]H‘cially in \iew of.tlu^ undiminislHsl 
a^'tation ag'ainst it. oji the ])art of interesUsl persons ; but 
it will nev(‘,r, as is (dbm proplussied, entindy disapptaii', 
its ])i'ominent position alon^ with ivory, tortoist‘-shell, 
har(i rubbm’, etc, beini; assured”. Ih-ofessor llcujleaux, 
howevgr, held op])Osite views. Ite averred that “It is 
unm;c(‘ssary t.o em])loy this substance toj* purpos(‘s of 
imitation *iu <Trd(‘r to render it ]a 3 pular. As a unittei' ol 
fact, celluloid iKMsls hand lino’ very carefully in connection 
with industrhil art. It would only 1 k‘ too easy to deviate 
with this new substance tin to the by-path of imitation, 
that insidious evil which Masalreml}^ done so much injury 
to n)ur industries that fritmds (d' industrial art shudder 
wlum thry h(^ar of a new* ‘ successful imitation’ In'ing 
itifroduced. (Jerman 'uanulactuif*rs cannot b(‘ too lu’- 
o-(‘ntly V aimed asj^ainst this habit of imitation, which is 
alway*i <ittended with tlui dano(‘r that what is really 
capable of accomplishment is lost^ si^dit <»f in attempts 
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;ifU‘r tlin una,U,aiiiJil)lr. *' If \v(‘ w isli t<> i!iakt‘ a oModfarlich', 
wv must stri\(^ ai’i«‘r tlu' truili ami not aitm- imitatinuH»; 
that, is to say,iiiv(ai a i^ood material, \\c should ciidi-ax our 
ill its inihr>trial ajiplication, lo doxclop it to tlu' (‘\tunt 
wdiiii'i its iiduuTiit propuriit^s poianit. in thi.sc way wu 
shall olitaiii hi'ttm' r<‘sults (haii hy imitation, which at. 
host. ah\ay.s retains a certain inieriority.” 

Ae’ainst tliis \\v\\, which (‘onfains a j^-ood deal of trut.h, 
must he set the hict that the mat'‘i‘iais to he imitat.('d are 
so (t\[)(msi\ (' that they are no{ within the mi'aiis of all 
In aaiy c<ise, howexer, in conmh'tion with the eiideaxom’s 
to olitain e'odd imitations hy means ol c 'Ihdoid, it should 
not he t'or^’otten that, this suhstance is of itseii' exci'lliaitly 
"adapted for lit ilisat'ion, wit liout ai'\' resort to borrowed 
plumes 

]\lo]a' than t w<'nty yi'ar-^ a.m) the iiieh ]>ric • of ci-lluloid, 
owinu' to the imp'‘rrect imd.hods of manufacl ui'c. imposed 
certain limits on its usi*, and in many c.ues reiidi'ri'd the 
employment of natui'al proiluct.s mori' ]>ract ii*,ahlt>. At. 
tiie pn'sent time t,]w ronditions are (titrereiit, owine*, on 
the one hand, to increasetl c anpi'tition, and on the otj/ei**’ 
to improv‘‘d metliods of manufacture, d'he production 
of imitations hy means of celluloid at that time was less 
with the ideal of competing- wit.h indixidiial matt'rials t.han 
to slam what celluloid c<mld do Xowa<la.ys tin- produc- 
tion of ci'rtain imitations is justitied, if only foi- tin; re'asoir 
of itudr ('xt.reme ('heajan^ss, and lu'cause t lu'y can hemna.de 
in a far*sim]ih‘r manner than is possible' ih tin* case*, of 
many licnuine* mate I'ials. 

Kor man\ hranche s^e)f imlust ry e-eliuloid lias lie'come a 
really ineli.s])e*nsahle* pre»duet., aikd one' capable' of I'xti'iisive' 
ai)])li(i|ition. '■ 

The main obje'ction at onei time', e'xistin;; a,eainst 't.lu' 
widespread us<‘ of c.('llule)i<l was its inllammability and tlie^ 
i‘a})ielity wit.li wliieli it^)Urns when bremylit. iH'ar a tlaftn'. 
This, lieiwt'xe'r, is the* case' witli othe'r nmte'rials, and it. 
ftiieht be saiel, foi* insiance', that, no laely shoiil«l wear a 
dress maele of sucli^ intlammabh' material as muslin. 
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Many livns ]ia\<^ Imm'h saorilicrd tTn-on^h tlu? Ignition of 
ladi(^s’ <li-(‘ss<‘s, hul no caso is on record of lives Ixn’n^ losi 
in {,liis way tliroui;li celluloid ai'ticJt's prop(‘rly us(mI ; and, 
iiion‘()ver, these ariu-li's .ir<‘ \(‘ry sniali and n#)t used as 
cl()thinj,‘.* 

The only time celluloi*! can 1ak<‘ tin-, is wlnm it is 

i) roUL;ht into dinsd. contact wilh llann-, or has Ix^m lieated 
t.osuch an extfiit a4> to ei ve oil' inliamniahh‘ \apours ; and 
(jvmi ihen the })i-esence of a, llaine is necessary to caus(‘ 
tln^se, vajjonrs to l^niti', oi' sonn' suceial ('ansc, such a,s*tlu‘ 
suddi'U admission oi‘ air, ])roducos an explosion of a lar^’e 
\ ohniK' of celluloid va])onr. 

The story ahoul a l)illiai‘d-i)all that was io-uited hy con- 
1-act willi a lii;hted ci<;‘ar lyin*;' on lln‘ (xlon of t>'e tal.'le* 
and that- st‘t fue to the i lotli hrlori* it could he removed 
hy ♦neans of toii;^s is a lahh*, and inipossi)»l<‘, as can 1 h‘ 
pro\ ed h\ trying the elleet of a lii^hted ci^a)’ on cellu- 
loid. • 

Vapours that. ha\e l)een lihi'rated from (s'lhdoid l)y 
(yai*ta(d- with a L;lo\\ini; UmIv N\ill iii'iiite on tlio approa(*h 
of*a (lame, and th(‘ latter will then also a.t.l.i<‘k tin* ohject, 
as in th(' cast* of a c(d!uloi<l cioar-hohh'r wlnm t-lu*. ci_i;ar 
has harm'd down iid-<i tiui holder. 

hurnine celluloi<l ean l»e (‘asily (‘XtiiieuislnMl h\ .i sineT* 
strone puir of wind, unless the hurnine- ohj<‘ct has he('n 
on lirt^ l<a‘ soni ■ time If a (lame has just c-ommencetl to 
lieht a piecc^(jf i^aper, tlh' lati.er can he blown out with 
ease: ])ut if tin' w hoh' of the papi'i* has Ixsn •.ittacki'd, 
hlowine' is ly) lonee]- ol’ any use. Tin* saaiu' a]»])lies in the 
{^ase of (‘clluloid oi’ any ot-ln'r hiiri^ne- olujrct 

If tiio <-onccntrated he?lt of a llann* i^ allowixl to act on 
c,(;lluloid, will ))e the case when the latter is Injd over 
a p<drol< um lam]), the celhijoid A\ill ignite at a flistance of 
it,[)out (mdit. inches Cioovt' tin- ttU) of iin* lam[) ('.himiu'y. 
This is not sui‘])risine, as a piece Rf paper held in tlie saim' 

j) ositioii will iui n hrown and eivc* olf a, (‘loud of smoki*. 
Linder tln'scr conditions the c( lluloiil first jum's oti* \apotfi“s, 
an 4 l then (‘mits a slie-ht, haiviy jjaidibh* crackline' noise 
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liniiKMjiatf] y, a, Hiiiall Mj)])ears tavuh' in .sum^ssion jusl 

aln)V(‘ llu‘ suri'acr. of tlu‘ celluloid, and ilic in‘\i nionii'iit 
tlu^ ma.sw takes iin*,. in tins cas(‘ it is not tlu‘. celluloid 
itself l)ut l?ne va|K)ur that ii;-nites, tiu‘ dana^ tluai attackiui;' 
tlu‘ eellnloid. Exactly the same thini:; can he‘o1)sta-Vi‘d 
with wood, though no one would think of raisin^ o1)j(‘etion 
to the use of woochm uttmsils on that a.('connt. Wood is 
a well-known material, whensas ci‘lluloi.d is com])aratively 
new; and it is (aisy to uiHh'i'stand that the opjxments of 
this* new product slxmld dt^sire to (‘inphasise its (h'fects 
and keep silent on the suhjt'ct <*f its ad\ anU n^'S. 

From what lias been said, it- will be e\ident that celUi- 
loid articles can only la* in’uited when tln‘y are held in a 
tlauH* or ha\e been heat*‘d sutliciimily highly to decomjiosi*, 
t'H‘ mat'‘)*ial. Thi'refore, wearers of celluloid arlicli‘s should 
take can* not to ^o too m‘ar a liann*, not fi-om dri'ad of 
tlie celluloid burniiiLC, but chietly ln'cause of tlu^ risk of 
the hair or other parts of tie* body takini* tin*. 

In any (‘Vi'iit, caia* should la* (*xercis(‘d in selectinj>‘ 
ai‘ticl(‘s made of celluloiil, as cii»;ai‘ oi- cioar(dte-hol<le]>. 4 »f 
this matci'ial may be ri*ally danom'ous, owino to the ersi* 
with which it is decom]K)sed in contact with tie* i^lowinj^^ 
tobacco wlu'ii the latter is aUoW(*d to burn tlown too far. 
Sla'uld this r(*sult (*nsm*. th(‘rt‘ is dan^e)* of the li])s and 
mouth bein^' scorched by the hot vapours, 

I’articular caia* is nec(‘ssary wlu'ii celluloid is st-ored in 
lai’^'c ({uantities, and when the mati'rial is bein^- work(*d 
in the lathe., etc. Some tinu! ago a number ol tires broke 
out at short intei-vals in celluloid stores and^ workshops, 
and till* cause was atti;lbuted, in tlu* former i‘S])ecially, to 
the libe*i-ation of c^lluhhl vajKui'x’.s, though this could not 
be proved; and in<h*e<) it is liar<fly liki'ly that, i;ven with 
large (]uautiti<*s of ci‘lluloid, a suHicient volunu; of vapour 
wouhl lu‘ liberat(*d as to ignite explosively on a sudden 
irruption of a-ir, * 

The ca.^e is ditlereiit in workshops wheKe celluloi<l is 
being Worked, the tine dust giv(*n oth lilling the air (tf the 
room and forming a sopree of danger in view of the hi- 
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flainm;i,‘])l(‘ (‘JiaraotiiV <»!* the inat.^rial aiul tlie (explosive 
ftaturt' of C(a'tain kiudw of Just ilom* in Horn- mills). 

Ill tiu' coui'so of y(‘avs tlio piililic lias ^o-adually loanu'd 
that criluloiJ is not r*‘a]ly inoiv dangerous tliau many 
oilier ,‘W'tfi(tl(‘S ill i:;(;fli‘ral use: and the- host proof of tliis is 
tho wid(‘-spr('ad a])plicatiou of this substance for many 
artich\s of use, tnik^i articles, (‘1c., and also for industrial 
purpostis. It tlnav were any risk, or any danei'r eri ater 
than we an; (‘Xposed to daily, C(‘lluloid would not have 
succei‘ded in makine- such a w^ay for its(‘lf as it has .now^ 
don(‘. ^ 

Moreovia’, ni the c,t)iirs(‘ ot llu' hist h'W’ years, innumer- 
ahle nnlliods ha\ (' Ik'cu pro])os(Ml tor rephuMiie* Uk' ex- 
])ensiv(‘ ine‘i't‘ilieut, camplmr^hy uninllammahle mati'-rialfi, 
iind both in tins and other ways, lo introduce- substances 
catjjible ot e^naitly diniinishine’ fit not entir(‘ly removing) 
its inliaminability, and thereby considerably h'sseniiie- 
th(‘ risks atteiuiinw the slorai;(‘. workint;* and usi*- ot cellu- 
loid. f inally, tht'r(‘- are now in the market materials, 
like ^•alalitli trom milk casein, that hav(‘ all tie* apjiear- 
aiic-(‘ of celluloid and an* «|uit(' unintlammabh'. 



('HAlTKll 1. 

UAW^MATI'lUl \1.S l^’OU 'IMfK M \N I' l'’A( T( ' II I'l < >!•' ( 'l''J J-l l-fUD 

(-Ki.LrLoiD may in ^^airral- -or ai KmsI. if- couM until 
()ui1o rt'r.onlK —1''* <l<"'(*ril»(Ml as a coiujiosii-iou consisriui; 
of more or loss iiiiinltMi juiro ('rllulosc; .tii<l caiuplior, dis- 
soImmI ill \ arioiis sohriits. facclianu-allN Iraalcil, slaim*il 
any dcsii-cil roloui' Avilli dyi^sf-iiHs oi‘ ]>ii:iiM‘ii1s, and ob- 
iainod. aftor t-lu* <‘\ ap! iralion oT (In^ sohonts, in l]i(‘ birin 
oF solid j>lo('ks, ]>lat(‘s, sliiM‘ls and ro<ls, wliich an' woi'kiMl 
up into all inanihT and si/«'s ol ns(dnf ai'ticlns. Tin' 
inamiractnrors of (•('llnloid, who ari' ('onpiarat i\ oly low in 
number, roslriet tbrmst‘l\(‘s to ]>rodnciiio tins maierlrd 
(and xyloniit'), wbt'r«‘as tin* nnnn'rous maki'r.s of e('llul()'?d 
ariieles work iij) tbo product by moulding, ]»J‘(‘ssiii^ oi' 
lat-lu' tinaiiny. 

ik'fon' ;4oini;’ into tin- maim Fact urini;' process, wliicb 
has undi'r^oiK' c\t.t*nsi\ c modilicakioii tln'oui;h the inti*o- 
duction ol snbsl,ances intended to supi-isedt- camjilioc to 
a ^I'eater or smalh'r (‘\t-ent,, we wall (iisi tn-a#^ oF'tln- raw 
mat-erial, ‘('eliulose and its protincts, and niti'o-cellulosi' 
(nun-i'ot-ton, i-ollodiou) so lai' as is neci-ssary t;) make lh(' 
subjeci understainiablc # 

( 'KLLri.osK ANn rviiowi.iv. 

'Phe cliieF (-.onstituenl. oF t-be oi-^nins oF t-reiis, and a-lj 
otliei- sa'p'table e]-owth4 whatsi is tie- subsUuu'C 
known as cellulose. From tin- Fact, that it constitiUtes tin' 
material oF th<‘, cell walls and t, issues. ‘ 

I'i'rFe.ctly puia*, cciluloj-.i', uiimixed Avith any otlnu’ sufi- 
[H) 
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wiaiico, is ni<^t with in iiat^in*, hut is alwayf^ inoiv 

*(>i* l<‘ss lirinly coinhiiaMl willi colourin’;' niattci's, fats, 
anauninoids or yunnny su'hsl.anccs In the y(»un^'cr parts 
of plants it is fairly hut wood an<l Mu* liyiu*ous 

])oriio1if? of plants contain fcdlnlosc in a<lnnxtun* with 
(jxti'ancous bodies, inoi’c ]>:irtlc,ul;n‘ly encrusting- oi* inimu'al 
in at tea's. 

( a)t.ton and paj^ei- niad** fi'oin i'ai;s (<‘S]K‘(*ially Swialish 
lilter [>aj)ei') nia\ he i'*‘y'ard(‘d as fairly j)iii*e (‘elhdosi*, 
and the pi'epari'd lihi‘esj)f lla\ and lu'inp also cont,?iin it. 
in a. nearly j#ui't‘ slatt* 

(\'llnl(jse is distinguished hy its hiyh ]>owei' of I'esist^- 
in;;' most chemical ri'.im-nts, h<*iny' insoluhh* in watei*, 
alcolu)!, ('tlior. fatty and \oWtile oils, ami evn in dilute 
acids and alkalis, 'riu* only k Jiou n ciicinical compound 
in.wliich it is co]upl(*telv soluble ^v iihout (h'compositiou 
is ammoiiiaeal copper o\id(* solution prepare<l by dissoh- 
in^ fresldy pr(«(dpitali*tl (‘oppe]- hydroxide in hiyh.y c.on- 
centratetl ammonia (h*llulos(‘ (eolton oi' lilter ])a]K‘r) 
i^a'oduci'd into this dej'p blue li(|uid s\\(dls up t-o a 
v«sc,ous, mucila;i'(\ and tlu'ii yr.ulually dissolv(*s t(» ,i him* 
mass, which forms a coherent tilm when spi'(*ad out in 
thin layt'i's to dry. 

berfei'tly jiun* cidlulose is prepared by treating cotton, 
jturified llax or ht>mp libr<‘S (fabrics), or pun*. unsi/aMj 
pap(‘r with dilute hydna-hloric ai’id h\drollu<»ric acid 
and (tldgi'in^ watci' in suct*cssion, then witli dilut(‘ alkalis, 
and tinally with alcohol, (‘theraml water. d1ie?<* solvi'iits 
suc(a*ssi\'(‘ly exti'act tin* impuriti(*s from the c<*llulosc, 
and h*a\'e tlu* latter in a piu'i*^ or ncvudt pur<*, state, 
. ( huKH'nt rateil sulpliuric* arid or liyih'ot hloric, acid will 
du*micaK^ moilify c,t‘lhTlosc and dissoKc it,; andjiy boil- 
inh* ccllulosi* witli ililutc^hydrochha-ic oi- sulplvuric acid, 
^t is convau'trd into i^rapc :iuyar. 

Paper treatril wdtli, or dipjusrin. a mixturt* of one ]>art 
by voluim* #f sul])huric acid and half that <piantity of 
watTu', foi* one to two minutes and then wished ([ui(^<ly 
\yth ])lenty of wati'r, furnishes j>ai'chment pajier, which 
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110 loii^^or iii(.o*its iinliv idiial irhroH when placed 

in wahM*. 

if CH ill 11 lost'. l)t' treattMl wii.h a mixtun*. ol' eoneenirafod 
niti'ie aeid fihd sulpliuric, acid, ii> undt'i-j^ot's altiTafion into 
a nundier oi‘ (*oni})()unds known und<ir tlit' o-cnoile'naino 
of nitro-eelliiloHo. As a rult' tlutse hotlios t'xhihit the 
])i‘op(‘rti(‘s of ^iin-coiion ; Imt in certain (‘iT'cninstauces, 
and especially when weaker nitric acid Jias het'n list'd, or 
salt])cire has het'ii eni]>loyetl instead, a nitrt)-ci'llnl(*st', is 
ftirnn^d whieh <liffers frt)ni ^un-eotton in heine- less ex- 
plosive (thong'll it burns vt'iy rapidly) and iijso by bi'in*;' 
soliihh' in a mixture of elht'r and alcohol. 'J'his solu- 
tion is n-(^]u‘i-ally known as cttlhxlion, the fairly innocuous 
dhssolvt'd nitro-eellulost' tlit'j-t'.in constituting' colhxlion 
('otton. 

Tilt' practical preparation of clieinically pure ctillulcise 
bt'ine' a tliiru'ull ami t'xpt'iisise proct'ss, tlu' purti material 
is dis])enst'd with, bein^‘ rt‘]>lace»l by snbsUintx's ctintain- 
cellulose, such as cotton, ]>aper, lint'n, etc. Despitt' 
the innumerable rts'ipt's and jtatents for ]>ri'pai‘in^' ctlly; 
lose Iroiii \ arious otlier inatt'i'ials, allt'^t'd to bt* specially 
adajitetl foi* die. protluction t)f nitro-cellulose foi* this ]>ur- 
post'., it is tloubtfiil whtdhei* any other materials tlian 
cotton, pajMtr and liin'iihave t^vei* ht't'n list'd tm a practieal 
scale. Tilt' ct'llulose rt'Covt'rt'd from tlut woo<l ol coni- 
fe.i'uus trees mit;'ht come nmh'r con.sidt'raiitm for. this 
])urpc»ie, hut the suitahility of out' or tht' otht'r J-cind of 
cellulost^ \tdl havt', alreatly l)t;en eart'fully tlirt'she.d out 
by tilt' manufacture.rs of ctdluloitl, by practieal trials or 
on tht'ort'tical ei-omids, ami it may ht*. tletiuitely stabul 
that cotton, papei* and linen art; •the only raw matt'rials, 
eoutaiiiip^' ct'llulose, actually t'lupPiyt'd. 

As alreatly mentioned, the nitrti-cellultistis are ])repared 
by treating substances containing cellulose with a mixture 
of concentrated sulphuric acid and mortt tir less coiictui^ 
trated nitric acid. Tliii sul)>linric acid, whj^jh plays no 
paii in the actual coint'rsioii pmet^ss, st'rvt's exclnsiTcly 
for ahsorhiiie^ tin* wnter liherattxl hv'^ the net, ion of the 
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nitl'ic acid on tlui c<‘llnlosc, so as to |)r<iV(‘nt a too rapid 
dilution and pn^inature W(‘-ak(‘nin^ ol' tlu‘ nitric acid. 

Ill addition to cfilluloso many otlua* organic substances 
arc convcrbsl by^ nitric acid into nitro-coTn pounds, or 
“ nitrAtcil,” the action consisting- in the nitric acid bcin^- 
split up into a nitric acid radicle (the so-called nitro-eroup 
or hyponitric acid) ami a water radicle. d'b(‘ niti-ic 
ratlich; combines* cbeniically with the organic substance 
priisi'iit, which it “nitrates,” whilst the water radich' 
unities with hydrogen, eliminatiMl IVoin the, or^anii^ sul)- 
stanc,(‘, to h^’iii Wilier, wdiich is immediately seized by tlu' 
sulphuric acid. 

Tlu' actual nitro com})ound forimul dep.-nds on the 
str(‘-n^‘th of th(‘ nitric a.ci«i, tlie leni»;th of tbe ri^action 
and the teinpm-ature of tht‘ acid mixtun*, as well as on 
tlw‘ na.tur(‘ of tln^ cellulose material us(mI. /^The nitro- 
li'roup may combiui' two, thri*e, tour, live oi- six tiim-s willi 
th«‘ cellulose, a^id rurnisli tin* following compounds: — 

Dirutu'-celiuUise, rimtauim,?* 2 iiiti'i ,.;iniips. 
I’niiitto-cflluloNC ,, 

^rotraiiiiiu-ccllulosr ,, i ,, 

Fcntaintio-L-fllulosc ,, ^ ,, 

JlexauiOo-i-tIlul<ts(* „ (J 

The niti‘o-c(‘llulos(‘ known as gun-cotton, and now used 
as the propulsive^ agmit in modv'rn ammuniliou almost 
exidusively, is the most, highly nitr.iti'd ]>roduct ol the 
S(‘,rie‘S, Inexifnitro-cellulosi*. All the otluu’s ar*‘ Ciillodion 
wools, diirering from gun-cotton in that tle^y an- soluble 
in a mixtifrc of ether and alcohol, with which they form 
tin; liquid known as cohodlon.. 

One c otln-r of the^i‘ nitro-cellulose;s forms the; main 
fireieluet of nitratiein, aceuireiing to the- manner in wbicb 
the operation is peTfoi’mesl; but it slnmld be note-el tliat 
*Otber mtunbe-rs of the series aref forme-d at the- same- time*. 
Thus (‘ommey:’cial gun-cotteni contains colieidiein wool nitro- 
eelhdose-s; wdiilst a collodion wool consisting chlelU e)f 
tctranitro-eellulosc. for instamu*. will contain other mem- 





bcvs of Um' sorios, t’jj , triiiitrn-a^lluloso. It is true' that, 
by workiii;^' on a hihoraioiy scale and by ])roloni;'c<l 
washing' with (‘(bcr-aleobol, eyu eolbiii can ix' <»btaiiuMl 
in the pur(^ ,^ta,tc : laii., on tb(‘ otlua* band, it- is only with 
i^‘iH>at dillicnlty, it" at all. that a collodion wool' ctin Ih' 
p]‘e])a]‘('d that contains only a. sin;4l<‘ nitro cellulose and 
not a mixture. 'rb(‘ti\)‘ nitro-'Celluloses ar<‘ fornuMl umbu’ 
the i'ollowine- conditions : — 

1. I le,\aniti‘()-t*(‘llulos!‘ , M*un -cotton : is foniKMl by the 
a(‘iioii of a mixtui'e of c(»nc,eni rated nitric acid i sp. c'r. 
in; and ]>ure eonci'iilrated sulpliuric a(‘id I'ti !>. ; on a, 
sul)stanc(‘ c(nitainin_u ei'lbdost-. 'flu' ]»i-ojiorl ions of the 
two acid:^ may bi‘ \aiaed consiib'rably • foi* in.sl aaice, tbiaa' 
N’olumes (if nita'ic- acid ' sp pv i olT to one of Mil])buric 
acid (sj) er I -St'. (»!• tbrc'‘ volunr-s of sulplniric acid isp. 
p’. l‘S45, t'l one of nitric aci<l -Sji. er. In. In cither 
('ase a mairly cla'inicaily ])Ui-e pui-cotton is obtaiiKal, 
For further ])arliculns to tin* pi‘<»cess, s»H' undi'i* (Jun- 
cottoii. 

' 1 . Pentanitrn-eellulo'>(‘ is always fonm‘d when eott(i:^ 
is acted ow by biebl\ concent j-.ittsl acid mixtures at' u 
low temperat’iia'. Its pj-oduclion is facilitated by a biyb 
])nportion of sulphuric ;Hdd in tin* mixtui'e. but it- is 
m‘\(a- obtained ]aire, beine alwa\ s accompanit‘d by (‘ither 
hexanitro cellulose or l('t,ranitro-cellulos(*, t In* former whi'U 
the a<ads ha\e b(‘t‘n ton stion^*, and tin* latt.er when-they 
hav(‘ been too weak. It can, howu'Ser lx* pre|vi,red in 
a V(*i’y pute st<ae by dissoK in^ <irdinary collodion wool 
frich in tetraiiiti'o-cellulose in warm nitric acid, ami pre- 
ci])itatine the clear soh^ti(M! by an (‘xci'ss of suljihuric 
aci 1, the mixtui-(^ bein^ k<‘p1 ciTol by surroundine- tin* 
N'es.sel ANiith i('c. ddn* collodion wool is introduced into 
nitric, acid of sp. <r|-. |'4t), and at a temp«‘ratur{^ of 40*fj0’ 
(b, untal the .solution beeins to assunn^ a sti’onc* yc'llow^ 
t'inp-. I which ensues after warmine- for about an houip. 
d'ln* cloudy solut ion, alter bein^ c(»olc<l avvdiiite in llu; air, 
is s^ii rouialed by ic«‘ Mo ])n‘\ent the liberation of *i“ed 
fimu'.sj and filtered throu^;h asbc.M.os. It is Uk'U re-cool(;d 
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wftli ico. ami wit.li a fnift-fold V(»luui(‘ of coiiccii- 

ti’ated sulphuric acid (sp o*r. l'(S40), whi(^]i als(j has IxMai 
C')ohsl witli ice hcrorchaml. 

Ai’l<*r tiu' piMiiaiiiiro-cclIulosr has )um‘ii ilp-owii down, 
tic* liquid is ]>oiu‘f(l into a. lai'm* <piantjiy of Msd.ci*, and 
the collodl<ai wool i,'. |■(‘(*ovcl*^^l hy fill rat ion and Maisliini;' 
with water, i^hirtlc r puriiii‘a,tion is <*tie{*tcd }>y dissoK ine' 
it in ctlier-alcohol ,ind r(‘-])r«*cipital ion willi wat»*r. 

3. Tctranitro-(vlhdosc Is rorincd ]»y tn'at ini; cotton M'ith 
a nii\turc<*r tic* r-oni-fiil intc'd acids -r , one vohync of 
snlphnrie acid of sp ♦}• l <Sld, and one of nitric acid 
' sp. e;r. I’oST - at (io ( ’. htj* ti\e to ten ininnt<*s. FAa*n 
wlc'ii tile cotton is tr^'ated lor tiftei'n inimites at- St) ( -. 
Moth a, inixtnre ol e(|nal volnnies ol sulphuric icid of tjn* 
alioVe streiiiitJi an<l iiitrii- acid of sp. ^r 1 tO, the same 
])i*oduct' is ohlained In this latter case tic* product is 
tliat- known as Schei‘in;;,'’s coIKmUoh wool. 

d. 'rrinit i‘o-^*ellniosr, or rathei- a mixture of tri- and 
teti’anilro-i-ellulose in which tin* former prepondei'ates, is 
ohtaineil when cotton is tieated lor ti\ »* to L'u mlnut(‘S 
‘Jt- ho-TO ( ■. witli a mixture of four \ olumes of nitticaci<l, 
of sp. i;'r. I :tS- ]•:>!), and tivt* \ olumes of sul]>huric acid 
of S]). Ri* 1 ‘Sdo. 

d, 1 tinitro Cellulose is ohtaini'd hy tin* action oi hoti, 
V(‘i‘y dilute niti‘o-sul])huric, arid on (*elhdose, as well as 
by ipdine nu (udinar\' collodion wool (tctranitro-ci'lluloset 
with potash or ammonia In the latter case '2-i erms. 
of 1‘ollddioft wool are dissoKetl in tOO cc. o[ a mixture, 
of etlier and alcohol, alcoho!i«- ciustic potash heini;' 
a<lded in^'xcess and shaken uji. The collodion Ix'iromes 
vi'ry Iluid and yellow J)rown iif colyui* .\t (he ('iid ol 
oii(‘ to ^.wo hours th« so'ution is (liluted witli a larm* 
•yoluini', of waiter, and the fr»e alkali neulntlisi'd by 
an addition of iblute •sul]>huric acid 'rhereu])on tin* 
^•(linit ro-cellulose colh-cts 5n t li** surface ol the iiipiid as 
a W'idte. llot'culent. aii;”'i' iiatiou, which is then lilti'red, 
wiishe<l and di*ied, formiiiR’ a y< '!,,wish yummy mass^. 

A xai'icty of pi'oducts are also <»bialnable by tin* action 
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of nitric acid on cclliilos(‘; arnl tlioHc Mliiicr from ^mn- 
cotton and collodion wool, as well as from each other. 
In fact even th(5 ])i-odiiets known as collodion wool are 
dissimilar, f^jur varieties heinj^ known. Both i^un-cotton 
and collodion-pyroxylin ar<^ usisl in the miinufacUin' of 
celluloid: and it will therefore he necessary to consider 
th(5 nature of this pyroxylin as well. 

(irN’-OO'ITON. 

IdKMliscovery of ;;ain -cotton hy Sclutnht'in and Bntl^«*,i‘, 
simultaneously, in I .Slo, excited ;;'(‘neral interest, it Inln^^ 
ixii^arded as certain that e-nn-cotton was deslitUMl to eii- 
tii’cly s\ipersed(‘ ^ain-powdt'r in time -a su])position that 
has only recently l>e(m fulHlle'd to any exlmit. In indus- 
ti’ies like cMillukad manufacture, wIm'H' j^un-cotton is us(‘d, 
it is made on th<‘ spot, owini^ to th<‘ dijhculti(‘s atten(U‘d 
on its conveyance from ])lace, to place (thou<^h th(‘re is 
littl(‘ dan^^ei- when it is trans]K)rted in a wih stah') 

()\it of tlu' nunu'rous imdhods of ])i‘e])arin^ this im- 
])ort.ant raw mati'rial we will contim* ourselv<'S to twtT, 
the two mostly use<l at ]>resent, nam<‘l 3 ^ those- of Lenlc 
and Ahcl respectively. 

In all methods it is of ^reat importance that the 
nitric acid should Ix^ pure (lV(s> from chloriiu' I'specially) 
and as stron;;’ as ])ossibh\ The cotton, too, should Ix' 
thoroughly purified, ami tlu' hnish(‘d oun-cotton Ircfal 
from aci<l hy tveatiny it with wahn* for savei-al days 
(thi.'> operation formerly took weeks), ddie sliehtest 
trace of T’esidual acid iinpai-ls to the ^un-cotton c tendency 
to ii’radual decom])Ositio»n, and under cindain conditions 
to easily explode. 

1. Th,€ fjvnk Method , — The cotton is tirst ])oiled foi' 
two to three ndnut(is in a solution of potash to fn^e it 
from fatty bodies, and i^ then draiuedl in a, hydro-ex-.» 
tractoi*, washed with water, drained afresh a,nd dried. 
It is TH'xt placc'd in a mixture of om' })art oP nitric apid 
(sp. T4.S~J*4f^j and thri'e of sulphuric acid (sp. ^r. 
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which will convi^rt tlie cotton into explosive gun- 
cotton in a f(‘.w minutes. 

The c,otton after lahn^ taken out and allowed to drain 
is cover<‘d up in stonewan* ])at»a for a coiy^le of days 
to eoi^jplete tlH‘, co^iv(*-rsion of th(‘. cotton into pure; ^iin- 
cotion ( hexanitro-cellulosej as far as possible. It is tlu^n 
drain(‘d in hydro-extractors, wash<‘<l with a l.ar<j^(^ voluim* 
of wat(a’, and laid in running water for tlnxMi to six 
wet^ks. Tn onh'f to (‘liminah' tlie final trac(is of acid, 
the ^'Un-cotton is b(iil(‘d with potash s()lution, lollpwed 
by drainin''' in tbt^ li'fdro-t'xti'actoi' aii<l wasbin^^j as 
bt'fori'. 

2. Tlu\ Ahf‘l Mi'th.od, In this ])roc(‘ss cotton-waste 
(instead of cotton i is niti'ated, tin* material bein^ lre<;;d 
from fat as in tlie lanik nn^liod, and (.i*<*at >1 in an acid 
mixturii of idmitical conijiosilion, in whicli, however, it 
is*left foi' tw(‘ntv-four hoin*.'^ insteail of a few minutes, 
ddie pi'oiluct is <lraiinMl in the hydi'o-i'xtraictoi', washed 
ijuickly in pleiTty of water and rii-di'ained in the extractor, 
these opi'rations bedno’ several times re])eat(^d I he ^’iin- 
i^itton is th(‘n passeil through a machini* similar to tiiat 
used in breaking down ])aper stock and treate<l in a 
“ poaching machiiK' ” containing a large quant ity of warm 
water. Owing to tin* tim* static oi division obtaiiu'd by 
the [irevious ti'eatnumt', and to tin* use of warm waU*r 
and tin* poacliing machine, tin* gom-cotton made liy tin* 
Abel*]’>roce,ss is com])let,e,ly Irom acid in about two 

to threi^ (hifs, wlnweas six to eight weeks ai'e i;e<[uired in 
tin* Tjcnk method. 

ddie i’es¥ilting loos< gun-cotton can bi*, conqiressed into 
cylindrical form, but tln^ com pressed {ytich* is not used in 
making r*'‘llulose. 

y Propc.fi/les of Gim-roiton, — Judged nier<*ly b\*apj)ear- 
ance, ilierc is no ditVerenw betvieen ordinary cotton and 
ffun-cotton, or bidween oi‘dfnarv*|>a]H*r and ]ta]M‘r that has 
been treated with tie* aci<l mixture, the (‘ntii'i* structure iu 
hot],^ easiis rflnaining unchanged, d’ln* gun-cotton is imly 
a little whit(*j‘ tb;t.n the< otlnT. li,howe\''r, gun-cotton 
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1 ) 1 .' ru})l)^‘(i, especially aU;i inodi'ratrly warm i-iaiipi'niMii'e, 
its titri'S Iti'eoim' sti-oiiyly elrcirifu'd ami will a<lle‘re io, 
the leiml. It also ts'ls soim'what hai-shm- tleiii ordinary 
eotion, aml^o'ivt's out a sliyht craekliiii; sound wlmn eom- 
])ress('d. 

(liin-eotion is <'\plod('d hy a Mow or prossure, hnt iln' 
explosion is i-nsi.rictcd to tin* portion aeiually ath'eti'd hy 
ilu' shock, h'avini;’ llu' rest un<l(‘eoinposctl. A dhdh. 
wei;^‘ht e.ni hi* drop])cd on miu-eotlott IVom a hci^'ld of 
40 ii|e]ii's without j)ro!lneini 4 ‘ an <'\ plosion, ddn' eottoii is 
(:(mipr(‘sst'd to ahont nm'-ildrd iV-; oiy^inal dimensions hy 
the blow, and it is oidy when the w<'ii;ht is di*o]>ped from 
a. heii;'hl. of ti feet lhat a sliyht' detonation oeeurs, tJie hnlk 
oj' the ni iss hl‘in^ sealtert'd ahont hy the foret' u^i'iiei-at ed. 
kjven when the Wfiyht is tlr<lppeil from a height, of nearly 
40 ieet the whole of the min-eotton will not he (‘Xploded, 
hut. only a small portion th<' rest In'iny disperse,d td a 
considerable dist.inee 

When e-iin (‘otton is yradnally heated ii heo'ins to de-^ 
compose at tiO (' with libera, tlon of acid fuim's, hut, a,s a 
I'ule, no explosion occurs Ix'low DIO If heated imn't' 

ra.])idly it wall L;enerally di'tonate at ldt)-i(S0 (I, oftmi 
<'\'en at l-Jt) hut rarel\ hi-low' 100 tk, ihou^h cases 
ha\'(' hei'U know'u wlmia' emj-cotion has expkxh'd at 7t)- 
100 < \ w hilst heiny <li-ied (ai warm metal supports. In- 
deed, in t'xee])t ional instanee'<, air at a temperature of 
■25-dO (' has piodueta] an e\j)losion. Hence yr<‘at care 
js m c,('ss:p'y with enn-c(>jton, especially in ila^ <lryiny' 
])rocess. Man\ of tl-< explosions ocemriny at such re- 
markably liiw^ lemperatui'es ma,y haxehei'ii du»'tot.he im- 
perh'ct eliminat ion^ of ,<,eid . hut, thanks to tlu' I'Nce.llent 
purifyiny jiroeesses of lauik and,\l)el, they are now ran*. 

Wet ^uu-cotton is much safer to liamlh' than the dry 
matei'ial ; and indeed wlu-u it (•♦)n(ains .i sulllcient amount 
of moist lU’e it, can hardly he C(»nsi<|eied at all danyeroicrr^ 

(iuiucotton is insoinhie in w atei', alcohol, ether, cJiloro- 
form and acetic acid, <lilute a, (‘ids and allfaJis; hi^t is 
.sohlhle in aC('tone : 0 (.l verwiil vioieil motliv 1 >1 1 
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ir suUU'iii(‘(l witli rUi(;r, alcohol, disiil plhilc or 

luai/ol, i;'iiii-coiion <l<‘coin]>os<\s oji io-iiitioii ol tlu* li(|ui(h 
hut without explosion, a-nd a smell of nilious a{'i<L is 
j;i\<*ii ofK Wt't i;‘un^-col ton is I'eadily i^mited hy laii’uiiie- 
dry, ('onf])i-esse(| L;-uii-<*otton. It is solnl)h‘ in a, mixture of 
fh“yiui;- ve^eLihle oil Avith half its weiniit, of cam])lior at 
about, lot) (5, to foi’m a. ]>lastic mass, xylnnite wliicli can 
l)c t‘asil\' moulded, and tufiiishes, when dry, a vadlowisli, 
semi- ti‘auslu(*ent ma.ss. 

SiTiriAL (Jrx eo'rroNs koi; ('Kua’Loin AI ANi’KArTi'iiE. 


1. Accordine- jo the met.liiMl oi‘ It d'rihouillet and 
Ji. A (h‘ llesatict'le, of Pari ,.the raw materials (pa])er,* 
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cotton. liiK n, item]) or whit<‘ woods) are diaed at. tOO (\, 
i^'rouml and tlnm nitrated. This jast o])ei'atiou i^ ]')(■]“ 
Toi'IIKmI in ulass, ('artheintare oi’ yla/ed ii’on \ esstds, A 
fPies. 1 and 2;, 7 S inclu')? d(H‘]) and mount < m 1 ori a, l]^)ttom 
cooline- 'picket, 15, traxei-sed hy a flow oi' wa,ter. Ikach 
vessel is uanounled )>\' a id^iss c*o\(‘v, V, to prolta-t th(‘ 
opeVato frieii tlu^ fuimNS. 'Plie s^iali ho])per, T, in the 
eovcT’ can he cl#)sed hy a slide, and lht‘ lateral o])(‘nine‘, (1, 
hy a llap. 

The <»*round dry mato-ials an' treatcal in tltis vitsscd 
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vvitli an acid inixturci from a prc'vious o])oi-ati(ni in 
aiiotlK'r v(\ss(‘l. In ordi^r to mix cliar^ns tJu‘ operate »r 
lns(‘H,s his arms tlironoli the opposite' oja'iiin^s, o, and 
th(‘ attacln'd I'lihlxT sleeves, -ja, whicli coviT tin' arm 
down to tin; wrist. 

Wlu'n the mass has Ix'i'n ke'pt stirred for ten to fifte'en 
miimU's with a kind of trow<‘l, it is remov('<l te) a pri'ss of 
jj^laziMl cast-ii'on (V\ d '^’^^dth tn i-foratc'd side's andi)e)ttom, 
and is tlie're' pre'sse'el hy foirini;- elown the' jihin^e'i', l\ 

^!'1k' re'snltini;' cake is ne'xt trnnsfe'ri'e'd to a si'ce)ne] 
mixing' ve'sse*!, win;re it is ti*(‘af(*d in a snita])lt; manne'i’ 



Fio.l.— 

Pio. r^, IVosK for Nitro-oolluloso. Trucks foi Wasliing Nitro-<>elluioRO. 

witli a fnixtnre of thi-e'c ])arts e)f snlplinriT acael (sp. 
rsdd) and parts of concniitratenl nitiic aciel eontain- 
nitrous aci<l in solutiem, ainl is aftei’wai^is pressed as 
Ijelore. The: aeie^ elrainin;^ fr^m tin' ja-e'ss is returned to 
the tiijit mixing vessel, whei-e it*is use'd with a fresh batch 
of cellul ose, afte;r b<*in^ stre'n^thened wdth concentrabeel 
sul})huric aciel en* djy soeliuiirsnljihatex 

The ])resse*d nitro-cel^ule).se* is next stiri'isl up with wa^er 
and plaei'el in wejoile'u bucks fitte'd wn’tl^ false bottoms 
^ie-. 4). The'se trucks are' mounte;d on \vhee 3 ls of uiieqiial 
size, so that they can be e^radually moveel Uf) an incline 
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whilst th{* wasliiiii^ wat(T runs jIowii out of otk^ into 
«i^iot}u‘i\ J ho i‘t‘st ol th(‘ a(!i<i is wasliod out with w/itoi 
contfiiniiiR' a litth^ soda or ammonia, and Ihially s^dtli 
cloan Avat('r. 

2. Accordino- to Tfyatt, of N.‘w York, it is irnulv isa])l(‘ 
to tr(‘}Lt ])a]u‘r in wholes it>IIs oi* slnsds, sinoo in such cas«* 
th(‘ acid wdl not soak i*io‘lit tlirou^h ; and moroo\ or tin* 
mani])ula( ion ol lai’<;o sh<^‘ts ol“ |).M]K*r <‘ntails tin* us(M) 1' 
lai’^(M[uantil.i(‘s ol a<*id. Ih* I'ocomimnnls that th(‘ pajxn’ 



Pkj. 5.--Sicl(‘ View. Fro. ().~-Fron(, View. 

^ rtyatl’h Pii,}>< I* Toarer forCcllulo.se Making. 


ho torn into li’ao'nu'iits as small as j)ossi1)l(\ and in this 
condition brftuoht int- , contact w itli the acid. d1ic action 
of the lattin- is then mor#i coiujilefc and (juicker, and a 
comparativtdy small v(iss(4 can he u^^hsI 

Ihiii jin papei* is oinjiloyi'd, and tliis is torn into 
smah ha^oneiits liy the ajiparatus shown as a side vh^w 
in^^h'^r. rj and in front vioAV in Vifr. 0. ^Flds device con- 
sists ol one orjmwe rotary i oil ei-s, A, on wliich t]}(‘ jiaper, 
B, is wound, the rollers heino- su})poi*ted hy thi‘ heariiif^^, 
A. Only oni^ I'ollei' is shown in the di'awin^s. 
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h'oiii i1)isn)ll(‘r Uk^ ])a]).T j»;issrs to tlu* I'olK'rs, 

(s one of wliidi is I'otatrd hy iVietioii with ili.‘ otiicr. 
Kach ol tlu'sc roIU'i's is }H‘o\i(ii‘<I witli a iiuinlx'r of 
(.arcula,!- (diainads iji wliicli IIk^ ouidc win-s, J), the 

ii))j)(‘r ('lids ol tlu'sc LiKt'r ln'iii^ licnt hack and last'CiKsl 
to tin' liars, Jv 'Phi'y ('Xlvinl liclow the oidde i-ollia-s, 
and th(' oiu' s<d is atlacli(‘d (o knile hla.des, Ihr cuiliii;;- 
(slors of which coni' in conlaci \\iih llie 1('(>th ol' lh<' 
j‘ol.i!*y hr('a,kci*, ( h so ihat lln* jiapci- fed h\^ 1 Ik* rolk'is, 
{ \ is lorn into vci*y small scraj.'s. 



Till' imHois an' monnted in ('lastic hearip;;s, so that 
they ai’(' always ]»resi(,('d together whether oiu' or more 
layi'i’s ol j>a]iei* he ]»assinj; through, dlu'. jiaper can Ix' 
fed to4h( nwK'hine in shei'ts ins*tea.d ol' in rolls. 

'The i‘i*a fluents o I' pajierari' next placed in the vessi'l, 
H (K it;’. 7), which contains. a niixtnj*e of sidphuric a, 'id 
nitaic. a.cids w armed to ahout (\ ddu'Ncssel is ])?‘o- 

\'id('d with a. \<‘rtical stirn'V, 1 iKi;^-. ^),* wdiicli can lie 
rotah'd ra[iidly and also lilted n]> out of the acid and 
lowered into tin- same. 
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This siirrrr hi-iiii^'s (lih and pajHT into iiitiinair 
(^)nta(‘d, s(} that tJu' iraiisronnatioii into niti'o-ec'lliiloso is 
<jui(:kly I, w'liieli done, the stiri'ci* is |■<Mllo\ (.‘d, and 

th(‘ mass is Idt at i‘(\st IVa* about twcady ininntos to ffoin- 
tly' o’jMn'ation. • 

I h(‘ vessrl, H, is |)i‘(‘b>rab]y mounted on a i nini1a])l(‘, 
H', by nu'aiis of which it can lx* ]>ronyht into position 
undiM' (a'aiie, .1 ( h ii;’. 7^), \vhi<'h lilts tiie, n'<“<s(‘| and dis- 
chary(\s its (M>ntciij,s iiil.o the liydco c\li-actor, Iv. In tliis 
lattci* all t.hc ('\'C(‘ss oi acid is <-\ polled I rom the mass, 
and runs away throyi^li pipr, K'. into the acid tank, 
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O', whence i4 is retniacMl to th<‘ \ess<'i, H, whicli at tlc' 
saiiK' tinx' is chaayed with l|•^'sh acid iVom the tank, (}'. 

Th(‘ tanki^ ( )', ()“, tce piovidr,! witi) airiii;h( cov(m-s, K- 
and N, ami tlx ;icid is cj^ised (hr<»ni;h i.he jiipt's lv' and 
N', into the va‘ssel, 11, by^compr<‘ssrd ai*, admitte<l thronyb 
tb(‘, pipi M' and i\H. 

d. I’rtfhxU of dn' (Udiifoul t'o.— At this com- 

imny's wocks, neat Pari,*-, teie n^tro-cOlulose is niad(' bv 
submernini;' [^a])er, nia<le of (M)tton and limm and weii^Ii- 
in^' tj' '( ait 1 oz. per sqiiaie y.n'd foi suim^ ctaisiderable 
tinn^ in ^'oncent rated nitrie acid, containii i; a small plo- 
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portion of conccMjtratod .sul]>liiiric acul, the {M’oduct boin^^ 
after Wfii’ds laid in water. 

NlTKATfNf; ('KNTlUKLKiALlSERS. 

Tluise !naehine,s, whieJi are mainly intmided to ex])el 
from th(‘ int<‘rstie(‘s of th(‘. cotton the air which hinders 
nitration, ani mad(‘ in difhncnjt patlorns, but ha\’e not 



found ^^(Uieral employment in t)i(> celluloid industry. This 
is due to the fact that constant (*xj)osun‘ of tin* mechanism 
to acids Mild acid fumrs ]■esults i]i injui-y to tiu' fornim* 
an<l an expensive outlay in repairs. In addition a lar{»‘e 
ca])ital outlay is n^quiivd to providi* a sulUcient number 
of machines to enable tin; cotton to ]>e left for one to two 
ho^irs in the extractors. The most wiih^ly uscmI mafchim! 
of this class is that of Si^lmar au<I Lan^e, consisting of a 
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bydi’o-ex tractor of tlu‘ ordinary ty|H‘, witli a ])cr- 

k)rato(l iron caoc, B, :];] inclich in (liam(‘t(‘r, inside the 
Ciisin^, A. ddie lid is fitt(‘.d witli a hin^(‘,d covjt, { \ for 
the introduction of tlie cotton. It is also ])rovided with 
an <S-iiy:;]i <'xhanst f)i}>e for carrying- oft“ tlu*. acid funu's, 
wdiich ar(i drawn of, in th«i ordinary inainuT, hy means 
of a fan, and d(‘livt‘i*e<| throii^^h eartlu'nware pipes to an 
al)Sor])tion towca*. The is sus])en<lod, in tlie usual 

manner, hy means of a (‘olhu'-lK^arin;^-, (J, and is n'volved 
])y a belt ])ull<‘y, H, mounted on tlie lowei* exhmsion of 
the c('ntral slnift. A ])a.ftd ])rak(‘, 1 , brings the macfidiK' 
tjui('kly (.0 a standstill wlum th(‘. ])rocess is <‘nded. d'o 
work the ma(!him‘, the ac -d di'aw olf' tap in the*, bottom 
of th(^ cjisin;^; is cl<»sed, ami the acid is in until tlie 
vessi'l is tilled to within abvait an inch . f the to}). Tlrt* 
machine is set i-umiin^ at low spissl, and about 17 lb. of 
cofton is enterisl by deu’rees, wliich i-ais<*s the level of the 
acid to within half an inch of th(‘ to}), d'he machine is 
then left to itself, witli the lid o})en, tluTe bein^ no ob- 
jiMidion to this as the exliaust fan prevents any esca})e of 
acid fumes. 

In about, twenty minut.i*s tln‘ o})eration is cem])leted, 
tlu^ acid is drawn olf, the lid closeil, ami the machine set 
to r\in at lii^h sjXMsl, wliicli <lone, tlie cotton is takim out 
with a toners. The advantage of nitratinj^ witli this 
a|j})aratus is that the, (‘X|)elled acid can be easily collected 
and used over a^aiii. ddu‘ ap})aratus also enal)les lar^e 
(juantilfes tiij be treaUsl at a time. 

e ojj.oi>ioN Wool. 

This substance differs from R-un-coft>)n by beiii^* almost 
inex}3l iv<‘ and by its solubility in a mixture oj alcohol 
and ;ther, in 'which eun-cotton is insoluble. The method 
•of [)re})aration also difhuis, inasmuch as a highly con- 
centraUsl nitric acid and a l<)W^,em})(‘ratui‘e are em})loyed 
foi; :.;un-cotTon, whereas in the jirej aration of collodion 
'Wool a rather more dilute nitric acid is used, or tthis 





acid is rcplac<‘d /by a mixture ol nitric aud iiydrocliloi'ic 
acids. Fi-iM|n(Mi(ly a-lso a hi^^b ti'jn|K“ratui‘(‘ ( 50-70 
is used, a we;ik a.(!id and a wau-m acid b,\tb favnuriii^’ 
the *;)i‘odnction of cnilodioii ju’roxylin. 

ddu' collodion wool more ])arti(ai]tfrly used foi* ]»lioto- 
^rapliic j)ui‘posi‘s and tin* manura<durc of celluloid, (jic., 
in,‘iinly consists ol* teti'anitro-cellulosc, mixed with tri- 
iii(]-o-ce]liiIos(‘. Owiny to lie* conditiniis of formation of 
pcntanit]‘o-(;ellnlosc and dinitro-cellidose these subslanct's, 
vvliich also ai’e collodion wools soluble in etber-alcoliol, 
art' fi(»t foruHsl to an\ rxhaO, ikat all in t)i<- pre])aration 
(d‘ ti'iie collodion wool. 

Mktiiui>s or l*Kii*\i:iNo ( ’(H.i.odion W'ooi.. 

1, ( )ne p.n*t, by W(‘i^ht of c ttion is immei-sed in a 
mixture of 20 paiis of sulphuric acid and of powdehsl 
salt])(‘tr(x in which il. is l.d't until a small sample, aftei- 
a (juick washin;^- w irh wator s(|Ue<‘zino- e-.sufl'nsinn- with 
alc(diol and S(piee/in;t’ ayain, is found to dissoha* rapidly 
and com])h‘t('ly in a juixtiu'c of 2 ]»aj‘ts of other ainl* 1 
of alcohol, \\'h(‘n lln^ is tlui cas<‘ tin' collodion wsibl 
is wa.slii*(l thoj-ouo-hly wit.h water. j>ress(‘d betu<sai linen, 
and l(d‘t for Iweiit v -four hours in (amtact w ith alcohol, 
wdiich dissoKa^s out a small projxn-tioii and acipiirt's 
a yellow t inoe. 'PIh^ collodion wa)ol is m-xt prc'ssed aifain 
ano iijiiiiediat<‘ly dissol\e(l in 2 juris <tf !M) pcj* 'cent, 
alcohol and 10-20 j»arts ol rihej* sji er. 0-72)), 

2. 1*11 re* cot ion, li’ced from bit by boiliiio* with a solu- 
lio*n of S(»dinnt or |)olassium caj'bonaie is ])|aced in a 
mixture- of 7 ]>ai'ts of, nitric acid '.sjc oi-. bid, and 0 
of ])ure sulj)hni-ic *iicid, a' .i tid*n|)ei-ature ol 54-5S (!. 
for ti\e Jo eit.;iit minutes, after w7dch it is stpiia'/.ed and 
waaslied. 

d. tJne |>art of cot-bai is Ic*ft,for Iwa'lvi' to t weniy-fourt 
Iiours at ordinary t-enija-fatina* in a mixtui-e of 7 jiarts 
of nitric acid bsj). ^r. 1 12; and 0 of *snt|)hui‘ic a.cid 

ds|).cer. bddd;, Ol- 8 j),i.rts of nitric acid Kj). l-dOj and 
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20 ()1 siilpln]]-i(' acid. Tlu* collodion W(k» 1 llnis proiluccd 
i*; tli(‘n H(jn(M‘/od and xw-isIumI. 

d. t.o 1 I parts of Colton arc ininna*s('d in a niivtuia; 

of 20 paHs of inti-ic aci<l and :>() of stdphuric acid, coMcd 
t(» dO l(‘ft t.li(at*in for fMaaity-four laatrs and tlicn 

Avaslicd. 

d lo ]>rcpaic collodion x\tK>l Irom pui'i* satin pajxa', 
tin* lat'ti'i’ is stcrpf'd ju a^inixtnrt* ol 2/*) j)arts <>! nitiac 
aidil (sj). i^r. 1 ’47 ), 2Td ])arts of snlplnij-ic acid sp. i;i-. 1 .Sf; 
and 7d o| wati r. An allcrnatixc inixlnrc is oia* of dO 
parts of tlic saiiH' ni^i'ic .fcid, 100 of nitric acid (sp*(n-. 

I ■:](» ’, and 100 of Milplmric arid (sp. or. 1 Kioht(M*n 

jjai'ts ol tlx* ]»apcr ai Iclt m llic solution for an lionr at. 
-).) ( \, dnrino whicli ]n<'C(‘ss it increase's ai'oiit 40 ]K',r 

(‘('lit. ill wciolit h i,^ tin'll waslirel willi '.*/atcr. 

tf Scln'i'iiio s collodion wool clii<'ll\ consists of ti'l raniti'o- 
ce'llulosc. Jt lias alroadx Occn nicntione’el that a collodion 
xx’<)ol n| a naloo'oirs coii'posii Ion can In- olitaiix'd ])\ (r<'at'i]io 
cotteai foi' lirtccn minutes at NO (\ Miili a n'lixtiirt' elf 
e'ejual parts ol nit lie* a('ie| (sp oj'. 1‘-10| and siil| liuric aciel 
<sic or. I -Ndd . 

/. t ^'II^»idiJl woetl is tlu' pure'st <‘oll(M!ion \\o(tl, h*<M ii-oni 
all ea-oMiiic inijairitie's capalile* ol e'lite-iino into caiihiiia- 
<4>n with nitric acid, such, for instance' as de'xtrin. 
\yh»idin, nilro-ihannitol. e'te*. 

t d'llejielin is pre'paresl ]>y dissoKino- o(»lludioii \voe»l in 
(‘the-r-ah'ohol ] a’ccipi tatmo it with w ate'r, elrxini;', i'cdissolx’- 
Inr' and t fimi 4il te-rino' t hroui;h a sju-cial tiltcrino* apj larat us. 
The' solution is pK'<‘i jiitate'e} aoain. aiie! the' pre'cijatate' I’e^- 
elissolviMl in. a mixtu'cof e-tlicr and ah'ohol and tilti'ie'd 
as lu'fore'. 

ddic clear lilt e'l'e'd col|^;eIion is Ire'cd fi an ('tlie'r :inel 
alceihe.'l 1 distillalion t.o siie-h an exte'iu that tlx'^iio-hly 
\'is(‘ous re'Sielual mass can Jx' pemre'el into moulds while' 
d41l warm, d lie o, latineais* oha^ hke mass ohtaiiK'el on 
'ooliny is cut up into lumjis, ('ac'h of which contains a 
letink' W'e'iyliT of elry ])Ui*e collodi''n. 

d'liis c 'Jloielin is m-itln'r inllammahh nor rxplosixe. 
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(TJ.LTIIiOn). 


On i^nnii(ni it Imrns Iik(‘ witljout (‘Xj)l()(lin^ ; 

Incited in ;i test tuln* it slowJy e;ir])onis(‘s. Jt is used IW* 
j)lK)t()^rji])hic purp(>s(‘-s alinost exchisiv(‘]y. 

Mowbray’s Methoo of JMiebauino NiTJBM’EEEirEosK 

OR PYKOXVr.IN. 

TIh^ eoiivt-rsion of iho raw luatenal into nitro-cf^llulose 
is ^'(Miei-ally attended witli numerous inani])nlations, i*(‘- 
tpiivinn- tli(‘ constant cai-e of a lar^o' numdej’ ol’ skilh^d 
workmen, a,nd thus (‘id-ailin^- ^ery iii^'h cost of pi'oduc- 
tion. For this reason it is hil'-hly ad vantai^eous to metd- 
witli a ])rocess hy iiK^aiis (d* whicli, witli a smalha* statt 
,and h‘ss sup(‘r\ ision, a far clicaper and superioj' product, 
ready ior lucthei- use, can fjc continuously o])taincd from 
a roll of ceIhilos(‘ paper. Tht‘ princi{)al mov )Vatur(‘s of 
this |)r(K‘ess (‘(/iisist: — 

1. In j)assino- the unsized cidlulose naju-r throu;^di a 
warm calemh'.r, aid fe(Mlino' it <lir(‘(*t into and throu^Ti an 
acid hath. 

2. In fe(‘dino- a continuous hand of cellulose papta* 
into an acid hath at the same tina^ as tin' imnierse,d and 
nitrated jiortion is Ix'ini; witlalrawn. 

d. In j)r(‘ssini,^ the nitratt'd pap(‘r aftia* leavini,^ the 
hath, feeiline- this jaa^ssisj, nitratisl continuous hand 
throu^di a washine’ licpiid and a <lryine' apparatus, dis- 
trihiitiiie a solvent on the mo\in;^ hand, and rollfn^ the 
latttT up. 

< 1 he various parts ol tlie, ap[>aratus ai'c, shown in 
se‘ction in Fi^s. 10-12, whilst Fie-. i:i niN,.s a^view of the 
whole, and Fiijf. l-I n‘]tJ-ese.nts a. modification of the devici^ 
lor apjilyinef the soKamt. 

Th(* frarma 10, wliich su])p(»rts both the shaft, 4, and the 
roll ol pa[)er, 7, is fitted with -a numlK;r of su])eriiuposed 
hollow <lryin^r cylindejis, wlTii-h are warmecl hy suital^hi 
means, Ik'tween tln^ frann*, 10, and tlu' pjv'ssui’c, j*olh‘rs, 

and Id, is a tank containing;' the suitably comjioMmhsl 
hatii of niti'ic and sulphuric acids for convertirjL^ the 
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but no iih'iition is in.'ulo of .any sjK^ci.al solvent or of tln^ 
means for j-ewimlino- the paper bands, since various 
means for th(\s(5 purposes an* availabli*. 

If desins], suitabl(* dyes may be miscwl witli the solu- 
tion, either by dissolvini^' them tln'fein, or adding them 
rt*.ady dissolvecl. 

rassinn- over tin* i‘ollers, 27, mounted at the toj> and 
bottom of th«‘ diyini; chamlxv, is an endless belt, 2S, 
by mi'ans of which tin* band of pap(‘i’ is caj-ried throueli 
th(‘. dryin^^ chamb(‘r. This belt, 2S, is kept in constant- 
motion in any suitabh* way, such zi belt, 21), di-ivin^ 
one of tin; rollers from tin* intermedia^* pulley, 1), which 
in turn is tlriveii from the shaft, G, by a b(*it or other 
means. 

The shaft, 7, is niounted'in bezirino-s thzit slide up and 
down in V( 5 rticiil slits on tin* frzun(;, 10, imnn^diately abovz* 
the drivin;^ sliaft. 4. 

The cylinder, 01, mounted in this mannei*, carries zi 
perforatinij de\ ice of nee,dle points or tlie like for the 
purposti of ])(*]*foratino' the cellulose paj)er on its way 
throu^’h the, zicid bzith, s(> zis to increas(* the sui'facz* ami 
facilitzite the |)enetrzition of tin* acid. The wdndini;' 
cylinder, 02, mounted at the (‘iid of the imichine, for 
rolling up tin*, luind of p{i])ei*, mziy be hollow', zmd mounttsl 
in such a manner ,as to n‘c,eive motion from the roller, 0, 
by friction. Odie pn;ssar(^ roll(*rs, (S and 10, are situated 
afjove a tank, 0.‘>, which colh'Cts the zicid expiVHS(*d by 
tluise rolh'j’s, wdiich zicid is tlum I'eturned through pipes, 
0*^, to tin; acid, tank. 

The shafts, 5 zind G, are dz-iven by belting’ from the 
drivin^r pulleys of the (/Verhrzid-ftzhaftin;j;', 1, 2 and 0. 

Tin; unsized celiulosz; pafua* roiled on the hollow shaft, 
7, is drawn upwanl by the i-otziry pei-forato]*, 01, which 
penetrates through one oi- more lziy(;rs of the tini; papej*. 
Tin* latter passes to the ^opmOst diyino- cylinder*, 12, arm 
thence (hnvnwzird betw(‘en the others in succ(;^sion until the 
bottom one is r<;ziehed, tVoin whence it ^n)(‘s ovt‘r the roW(;rs, 
J9*ainl 20, ami under the wijxT, 21, to the acid tank, 14. 





In stnrlini;- t ho appniMl ns, i vvo inrii oiio on (‘itlnn- sido 
of Mir tank oui<h‘ Mio ])a|)ri- IVoin Mir 11) and 

20, lo Mit' jai'lhri’ (Mid ol tui.nk, passinj,^' Mir papiM* np 
an<l d(»\\n in thr positions indic.d.rd h\' llir liii(«s in tli(‘ 
dra\yinr-, Miis lirino nrri^ssury lo jirrvrnl. tlir pa]yri- IVoni 
;;ottin^ rnlaiii^lrd. 'I’lir jiajKM' laMiiains ton to twmtv 
niitintr. inth(' aidd hath, for nit, ration, and thiMi. Avhil(‘ thi' 
no\i loJlowin^' IiMinih <;f pajx r is Ixmii^- ininiri'S(>d, IIk' 
poidioii already in tlir hatli is w itlidravvii. This op.M-ation 
takosiuairlN as h.nj^^'as thr iiniiKM'sion On issniji^’ From 
Mir ai'id halli th(‘ niiiMtril [laprr pas.''^\‘s o\(M' a o'liidr i-olho’ 
to thr pivssurr i-o11<m's <S and J.‘>. A\hirh s(|nrr/i‘ out Mir 
suprilliioiis ai'id, wliirli as alrcaidy naMitii.nrd, is (,'(tllrrtrd 



iiyMir tank, Od, and is run otf through a jiipt*. lO, to thr 
arid tank or an I'liipty tank. 

riir nil rated jiaprr is next, passed on’.m' tli(‘ tirst. .I'oIIim', 
2d', t-lirou^’h till* tirst walri tank, 2d, and S(i on, the siiprr- 
thi(;U,s Witter hriny rrnio\(‘d hv the a\ ipi'i*. *M )i'i lra\ in*'* 
i-l^r l-.st water, t ink tin* ])ap(T*is IVil t.o tin' endless hidT 
2(S, vvdiirli rojiNrys it mnnd tlir rolhMAs, 27, fiirou^h tin! 
dryinr diainlHM’, 22. '■ % ^ 

To hasten the dryinmirorrss tlie niti-aMal paper, heforr 
uitrrinV the well -V(Mitil.atr«| diyiiii: (;lia,nil)(M-, is hronyht 
into rontart witli an ahsorlanTt mass tint taki's up Mn‘ 
liipiid riMnainiiii;’ on tlir riurfaVix 

The rndl(\ss ladt whiidi leaves thr, papcij hand at the 
rohiM's, d(J, j);i.ss«\s hark, outiSid(‘ t-hr dryinr" rhanihiT, to 
its starting-point, to ri'sunn* its InnrMons until the iMitir'e 
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roll ol’ pap(^r has run olh *Th(‘ waslusl uiirahvl ])apor 
])a,s*scs over tli(‘ (‘yliiKlc'r, 3, that <lips iut<» th<‘ solntioii l)ail» 
airl traiisTors a suital)l(‘ ainouiii of tlui sohiiiori to the 
.])a])Oi‘ hy inratis of its smooth or chaiimOtul surtacr. This 
doiu', find Mrt(“rth(‘ idtrat(‘d ])a]K‘r lias Ixam th<a‘ou!;hly 
•’j 4 ‘rmc;d(‘d hy thr solution, it is wound on the hollow 
(‘vlind<‘i\ 32. Instead of usin^- a distj’ihutiui;- cylinder, 
tiu‘ nitrated paper liiay ])assiMl throui;'h a taids in 
which it is thoroughly st<‘e])«‘d with solution, d'he I’at.e 
at. which the jiapei' is uiommI is under the coidi'ol of the 
o\a‘rseer, who can re^ajatc' t4u‘ s])(‘,ed of tlie motor or tl!i^‘ 
driving shafts hy suitahlr means, and thus inci‘(*-as(‘ or 
lessen th(^ time the ]>apei* is left, in th(‘ aci<l hath. d\vo 
rolh'rs, 37, oni' in front ami the otlier hehind th(^ distri- 
hutiui;' cylimhir, an' mountial oy aians, 38, which can hi' 
i*aised or loweivd hy mi'ans of screws. 3>9. liy this means 
the ]*i*)ll(‘i‘s, 37, are adjusted with i*efer(‘nc<‘ to the surface 
of the cylindi'i', 0, thus ]»ressini^ the nitrated ])a])e]’ with 
more, or less I'orco ttii;ain.st tlie cylinder. 

(Jamimiou. 

FoTmerly the ti'ian “caiujihor’’ was a m-nericname for 
crystalline, de]>osit-s s(‘])ai’at ini;' out o! e.thereal oils, or for 
certain \olatile bodies recovered li*om various Ne^i'tahle 
or animal suhstanees ; hence the names, lieroamot cam- 
phor, Tonka canijihor, cantharides canpihor, idc. At 
present, ’liow('\'er, the, name is i'e,strict<'d to a wi'll-deiined 
series of soJid ^'tln'real oils, which are distino-nished hy 
a ]H‘Culiar simdl and hy other ch.iracteristic propvu-ties. 
ChieJ' amoni;'^ thi'Si' are ordinary c,am])hor iind Honieo^ 
camphor, in addition lo which hlumea ca,m]>hor, rosi'- 
mary-oil camjihor, matricarfa caiujihor, lavemh'i-oil cam- 
phoi‘, patchouli caiujihor, a’lid menthem' ('.aupilior arj also 
known. Tiicse latter \ arii'ties exhihit in jiart the same 
chtfnical composition and sjpne chemical ])roperties as 
ordinary camplioi*, hut ditler thei-efrom physically. 

Of lato, artificial camjihor has In'eii pre])ared hy round- 
ahout, synthetical ])i’oeesses 
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Jaimnksk { P\)I{M(>sa; ('ami’noij, Oijdinahv (UMi'iioii. 

Tills cjiinplu)!* Is hiriiislusi liy the hiirk .‘iiid wood, iiiid 
to a small(‘r ])y tli(‘ flowcM's au<l l(\‘ives, of Jaiutus 

ca)nj)}i(mi, a. iiH'O of tlie Lau’-iiusn I'aDiily, indi;^nai- 
ous ill (diina and Ja]>an, wlicrt* it loians wdioli' woods in 
SOUK* ])laces. On s])littin^' Mk' wood ilu* caiiijilior is 
found to some extent, pun* as^ “ tears ” oi- “ erystals ” : and 
as miieli as 2:^ lb. is said to lui\e Immui oiitaiiu'd from oik; 
tree. Tlu* eampboi' trr(*e, wliieli tliriM*s b(*st in a mild, 
dam]> atmosplK‘r(^, is wi<l('ly distributed tbrou^^bout Jajian, 
a,nd o(‘eurs in all tb]*ee ot tlie ebi<‘f islands, Ni]>]»on, Kin- 
bin and Sikok Tt thrivc'S Ix-st., howexer, in tie* soutb, 
e,s]K*eially in tie* jirovinees of d\isa and Sikok, where the 
chiei jirodueinii’ centn^s of camphor an* situat(‘d. , 

The r(‘,eovery of cam]>hor, as pi-actised in Ja[)an and 
Formosa, is a V(*ry pi’imitivi* ]>roeess, the wood and 
bi'aiiches b(‘in^' chopped suiail ami boihsl with wateJ* in 
iron [lans, coxeri'd ov(*r with ('arthenv'an^ ])ots or hoods 
tilled Avith i*ic(‘ straw or dry biaishwood. ( limphor and 
e(h(*real oils are lilM'rat<‘d Avilh the sb'a.m, and th(^ cam- 
])hor coud(*nses on the I'in* sli’aw or twin’s in the foim of 
a i.iT('y, ; 4 ’]*anula]’ mass. This mass, AA'liich is hiehly im- 
])re^-na1ed Avith caiujihor oil, is s<*parat(*,d iVom the lAvies 
or .straAX <is la.i‘ as po,ssible, ami then left for the, bulk of 
th(' camphor (,\\ to drain away, and placed on tlu*. mai'ket 
a.' cru<le cam])hor. 

I)i’. A. von Koretz repoi’ts on Ilu* rt'coxa'j'y of cam- 
phoj' tollows. As soon as a, spot has b<i(*n IouikI 

, in the \icinity o| a lexv camphor- tri'es, the (^amphor- 
st'ckei-s (*recl a camp and a furnacii for pj-cjiarin^’ the 
crude camphor; aiKl when 'the supjily is (‘xhausti'd, 
tlie camp is lirokeii up and a mo\(‘ is made to auotlier 
site. 

Tin* H(d(*cted camjihor-tree'is f(*ll(‘d, chopjied into srrall, 
regular chi])s with a hodow-e'round, .sJioi’t-handle.d clioyiper, 
th(* roots an* du;^- up and chopp(‘d small, and tlu^ xyhoh* is 
packed into bask(.Ts and caj'ri(‘d to tin; furnace. The 
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la, tier is usually (ax'ctcd oii sloping- i;‘if)Uinl, u<‘ar to luii- 
uiii^ and is worked as a wet still. 

A small rin^’ ol' stomps, u, s(n*vin^- as a Ihsu'IIi ■ Kij;-. luj, 
.is surm()unt(!<l by a shallow iron pan, F, about 25 Inches 
acroAs. '['[us in turn dtirrii's a ])(‘rrorat(‘d cover, E, which 
lui(id oil with clay, ami also s(*rv(‘s as the bottom of a 
barrel, H, about 40 inches hi;^h and IS inches in diaim'ba- 
at th«‘ top. A stjuarc^ ope.iwni;-, 1), is provid(‘d mair iln^ 
bottom oT tlu' barrel, and is (d<>s<Ml by a ti;j;ht -lilt i on- 
board. Tlie whole is surrounded Avith a thick l.aycr oT 
loam, ( k luild in ])lact^ ^)y bflmboo hoo]>s The, openiif^- 



Eu,. Ih.- Camphor Eurna'-c. 


at the to[) w (‘(ji^aavd A\dth a luted lid, (1, coniainin^ an 
ap(‘rturc closed by a ])hti!:, K. 

dust umhu'.this lid is a bamboo ])ij)c, E. lea'dini;' to Ihe* 
cond(ms(‘r, K, which is a re^an<i;ulaj^box, opim below, and 
dtvidc'.d into fiv(‘. communicaiinjr divisions by ])artitions. 
This coucle/ serdips into a^Avatm* tank, and is kepi, cool 
by running water ovi r tlu‘ tvp. 

The lid, G, bein^ ri' moved, tlu‘ chips are jilaciMl in the 
barrel, B, tlie IhJ replace<l and lute?! on Avith clay, and a 
certain^ quantity of waliu* is poured in through the liole, 
K, on to the chips, whenceAt trickles down into tlu‘ pan, F. 





;i() 


is now ;i|)|)li«‘«I, ami tlir wator is l»)ii«‘(l 

i;ontly with ti slow lir(‘ loi’ <il)ont tw('lv(' hours. vIh' 
stc'ani iLS(U']i(lini;- through tlio. chips oxrr.U'ts a, II ihc cain- 
l^hor and conhiinod oils, which a.r<‘ dopositt‘d on ih(^sur^ac<‘ 
of thn wat-or in th(‘. cond(‘ns(‘r, H. ‘Al, iln* (aid, of iw<!lv(‘ 
houi-s t,h<‘ chi]>s an‘ talviai out throu^-li tiu' opcnin^^ 1), 
(.h(‘ apparains is chNiinsI, and ih(‘ canpilior coll(‘ct(‘d in II 
is packt'd into harrc'ls. A sli'^ht jirossuri' a]>]»li(‘d to l,ht‘ 
canijihor in thi>s(‘ harri'ls snllic<‘s t<> (‘\prcss alxaii 25 p(a* 
cent, of a \vatcr-whil(‘ oil, a furthiM- (piantity (‘scajiini^^ 
thj'ouj^'h th(‘ stav<‘s wdnai a(|(1it ioi/al ]M-(‘ssni‘(‘ is a])pli(“<l. 
Tlu' fairly dry [)roduct is i;(Mi(‘rally siail to Osaka, whirh 
is th<'. clnhd' st.ora^'i* ('ciiirc* foi* <*ani]>hor. 

Xon(‘ of th(‘ camphor (‘\])orl(‘(| has hccn thoroughly 
puritit'd, i,h(' .fajiaiK'sc arhirh* luani;- alwa,ys fivasl fi'oin tlc' 
still adhoriiii;' oil hv distillation on arri\’in"' in Enropi' 

Their ari' two kinds of crud(‘ canijihor, one hein^‘ tln^ 
lii^^'hly ('steciiitsl dapanesc or Dutch crud(‘, which usually 
conies on ilu' niarke,i in cylindruMi form, with ])lait('<{ 
sti'aw wra])pi‘rs, and W(a‘i;-hini;- M ’ ' cwl. Th(‘ sectind 
kind is the (diincso crude camjihor, coming’ fi'oin k'oi’piosa 
i't(t (Jantoii and l>oml»ay, a,nd packisl in |(>ad-lini‘(l l>o\('s 
containiiii;- \- \ ^ cwt. 

in Eurojie, and mori' ])articularly in khioland, Holland. 
Kranc(‘. and ( lermany, tin* crude camphor is pui-iti(Mi hy 
suhlimation, lnan^‘ ini\e<l with a little linn', iron tiline-s 
or ashes and ])lace(l in hi-oad, low, wid(‘-n(a!k(Mh tlat- 
hottomed ^dass flasks, which aiM* tilhid aliout half full 
v^and ])lacisl on a saml hath. The t.(‘m])(‘iMt.ure is i*apidly 
ra.iseil to about I2t) (•., ami wlnai all tin* moistures has 
Ikm'U (*\p(‘lled, the l-Kjat is y yy gradually incr(*ased to 
190-200 C. At this temjieradure tin* canijihor suhlimcis, 
and oalh;cts in the top of tin* tlask a.s a dense, coln*r('nt, 
crystalliin* mass; camphor oil, which has lattm'ly h(‘eai 
used as a substitute Jo,j* oil of turpentine, l)ein:i^ i*(‘CovtTed 
as a hy-product. 

The rehned camphor is in tin* form of concavo-convex 
cakes or loaves, with a central liole corres^jcjndin^^ to the 
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)riHco of tUr su1)liiiKitioii llask. TUr ^wi^\ohiiA' Wu^ loav<‘s 

vari('S hrlwcoii '1 aii<l 11 Ik. , , i- i 

ALiiHa-icaii (•-ani]>lioi‘ is vny <l(ais<‘, auu tlKMHMon* loss 
volaiil<^ owiui;' to having- pn‘ssr<l into mkrs, uii<_U‘r 
lusavv i)J‘<*«suiv, aftta' subliuiation 

(^WIIMIOII ( UnP.XKOL. StMXTHA CaMI’HOII. 

. (k\Ml*llOL, IkxIiOS (’aMIMIOH,. 

Tbis])r()(Ui(‘t iso])t.aliir«l from Orijohida tinhs vanif^liom, 
\vl»i(‘]» is indii^vnous iv SuifiatJ-a, ilornoo and daxa H 
o,oll(‘(‘ts in caviti<‘s in iho old sttans, but. is also sai<l lo 
(•olb'ct wluai (Mviib's aiv mark' in youno- oiu‘s. Thn 
Ins-sdir (juirkly afUa* Ibis operation, and tlie liollows 
ai*(" tJien. found to Ix inoreoi* b‘.vs lidl ol borne(> cainpboi. , 
Tliis CiUiil'lior iu stnall, tri>iis|):uviit, vvliitf jnil- 

\ I'l'iil’.'iit crv^liil lVa”iuciits, wliicli seldom uiiilr to loriii 
lai'e-i! luuitw. It, is wldle, tnuisliiceid. to tnmspaiviit, 
and i-ailuT la-i(,ll.'*. tim smell recalls both cainplior and 
i>ei»|)cr, and tlie taste is sliarp and liilino. ^ ^ 

Jjorneo camplna' melts at l!t<S t-. and boils -il dl- t., 
both* tbeso fieiiros beiiie bie-licr than those of ordijiary 
camphor. It is liebter than' water, in wldcli it. dissolves 
with dithcullv, blit, has the same rotatory index as or- 
dinaiy camphor, is readily .soluble in alcohol and elhel. 
and when lieated wil.h n'ilrie acid is converted into or- 
dinary .tapanese cam|)hor, ;i |)roperiy ol which use mieht 
be made if thi'* variety were i.iil on tlm Knropean market 
in (luantiiy. 

Puoi’Ki; I’lK!:; OF ('amfuoe. 

it 

i’urc camphor melts aUlTiV ('., but snblimcs even at 
the ordina y temperature, as is .shown by the deistmtion 
of crystals on the' sides of ordirntry closed ves.sel.s m wdiicli 
camphor is stonMl. It crystaflisosjn tbn lii'xagonal lorin, 
and when the #r\’.stals are .allowed Iree devidi.pinent, a.s 
hexamiirll tables^ It is re.idily soluble in concentrated 
acetic acid, but, almost, entirely insoluble in w.itcr, I 
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])nrl oT caiiiplior ivipiiriii^’ oviii* 1, ()()() oT wattT For its 
s()]nti(ai ( 1 .800 parts jit 20 C.j The* aJcoliolic* solution 
lias a strong' (l<^\tro-i‘otatory ollc'ct on tlui piano oF 
polarised lio-ht. 'Fhe crystals (‘xlijbit donl)l(‘ ivFraction, 
l)ut no rotatory pohirisation. At 12^' C. tin*, sp, or. is 
0'!>0r), lait at 0 ( •. and uinler, tli(‘- density is almost exactly 
that oF \vat(‘i-, so that camphor crystals scarcely sink at 
all in very cold water. A niore ivniarkahle ])i*o])erty of 
piiiH' cam[)hor is that »)F spontaneous motion on thi‘ sur- 
Fa(ai oF water, whereas iF (Contaminated with camphor 
Oil oi' other impuriti<‘s it. usually ho longer ('xhihits this 
] lower. Ill an unaltered statt‘ camphor is pulverisalile 
with dilliculty, hut hecomes pulveruhmt wluai iiKjistened 
with alcohol oi* other solviaits. Ihii-e camphor has an 
arom.dic, I'aiher hit.ter ta''>t.e, somewhat/ he itin;.>’ at tii'st/, 
hut aftei'wai ds cooling’, ft is n'adily inllamma.h]e' and 
hums with a smoky tlaim;. 

Accordini;- to ndiahh' reports ainl (*(;i*taiii ohsm’vations 
made hy ProlVssor \Vi(‘sii(‘r, no adult(‘rations have* yet 
hi'eii de.h'cttMj in camphor. 

(la/iiiphoj- poss(‘sses the p«H*uliar projM'i'ty oF dejirivin^' 
collodion wool and ^iin-cotiou oF their tt'mhmcy to intlam- 
mahilitv and explosihility, a Fact which is utilisisl in tin* 
mamd'actiiro oF niti-o-^’lycerim*. 

Nohel Found that a special kind oF collodion \\ool dis- 
soIncs c(an]il<‘t(‘ly in nitro-olyceriue, and Furnishes tlna-e- 
with a ic<‘latlnous oi* mimmy suhstance that is much 
nioi’(‘ )fowei'Ful than kiesel^cuhr <lynannte. IJy the 
'pddit.ion oF. (pertain suhst/anc<‘s (acrtone, henzol, nitro- 
hen/ol ) that are soluhle in nitro-u*lyc(‘rin(‘,”it was Found 
]K)ssihl(* to reiidei- the'm^w (‘xft’osivi* highly ins(‘nsitive to 
the che.mical impulst's that i«.idu(*e (‘X plosion, without 
unduf}' ath'ctin^ the powm- oF the (‘xplosion its(‘lF. 

Tj'au/! pursut'd tin* matt(*i’"Furth(M‘ it ml lound that ,th<* 
addition oF a veiy simul jiroiHirtion oF camphor (whicli is 
(‘xceedin^ly solulih* in nit ro-^'ly(*erine)'Fi1rnisln*d an tix- 
plosi\e that is highly insimsitive to mi'chanical iuHiimnn's, 
and (‘Sj)(‘cially to shots fired evtm a.t a short distanci^ away. 
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The. pi‘(‘sorvativtuictioii of camphor ou hlastiiiR- gelatine 
is I'eally romarlval)le. Wii<m 10 p(‘r C(‘iit. of camphor is 
addisl th(‘ blasting ^•.Taiiiic can no longer ho made to 
explode at all by ^radnal lu^itiiiR-, th(i mass mendy scin- 
tillalin^^ slowly. Wluhi heat is a})pli<sr rapidly th(‘ ex- 
plosion teTup(a‘atur(‘ is too hij^ih to he aceiiraiely measuiv-d 
with th(' ap))liances hithe.Ho availahhx 
, This r(Siiarkahl(^ jji'operty of eamphoi- to suppress tlui 
ready explosihility oi‘ the two most j/owerl'nl (‘Xjflosivcs, 
nitJ’o-^'lyceriiK' and n‘nn-(!otton, is also exe.r(‘ise«l in the 
c.usi‘ of ceTuloid, the (‘:fplosiMlity of (*ollodion wool hei’4i»- 
('ntirely pre\'(‘.nted hy dissf»lvini»' it in cam[>ht)r. At 
pix'.smit, howi'ViT, the >ao//.//s ojirramli of the cam])hor, 
and th(‘ natmxi of th<‘ comhinatioii hetwetsi ca]n])hor and 
collodion, from which celluloid is formed, r(‘mains in , 
coiiwplete obscurity 

AuTIFK’IAI; ( hVMIMlOU. 

c 

Thi‘ I'aw mai.(‘rial for the ])rodu(‘tion of artilicial cam- 
[>ho^‘ is oil of turpentine, or otlu'r hs'pt'ne oils, the pro(‘ess 
of th(‘ Am])ere Klectro-clnmdcal {k),{)r Jersey (lity tN.J.}, 
for example, Indno' has<‘d on the action of turpentim* on 
coni] K)U mis (such a.s oxalic acid t, capalih* of introducing 
tin', (Xj, OH ;4'ron|)S into the molecule of turpentine in 
such a manner as to form tTlieix'al derivatives tliat can lu' 
convm'hsl into camphor by suitable oxidation. Fiv<‘ 
])a.rts, for* in^.anc(‘, of aidiydrous turpisitiue are mixed 
with one of anhydrous oxalic acid, and the mixture is 
heated to U'm]Ha'ature,s Ixdow tin* )»oiline**})oint of tny- 
pentine, Tc., lielow 12^-139' x\ r(‘a<*tlon occui’s 

iuTween the oxalic acid and the tur})eutine, a mixtur«‘ 
of campl r and borne,of beine- formed. Tliesi‘ ]>;’oduc(s 
are sc^j'iirated tVom any ijiCConijianyinL;- by-]>]’ 0 (lucts by 
tffe aid (T steam, uml oxidised with ])otassiuni bichro- 
mate and sul]4iuric a,cid to <*onv<Tt thc‘ borneol into cam- 
phoil T in* chani,n‘ Ixmir;* cllceted by the introduction of one 
molecule of oxygen a.ml the idinnnation of one molecule 
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ol’ wat(‘r. IJoriK'ol itself is foniied fi’oiii tiirjX'iitine and 
forniic a('i<l. Acc'oj-din^' to tin' PorcliestiM* Cdieinical (\)., 
of N(iW ^^)rk, artilicial cani]4ioi' is ohiaimsl hy allowin;^' 
oil of tui’|K‘]dinr fr(;in (dlierj to act on oxalic* acj«l at 
a suitable t(‘nipecature, tin; niixture bein^’ then tri'ated 
witli lime, the resulting* camjdior and })orn(‘ol distill(‘d 
oil’ and the latte*!* oxidiscsl to cam{)lioi‘. According* to 
Woods (London), ter<‘bin no noliydro(*hloride, ])r(‘j)a.i*e<J 
by aetiii' 4 ' on Anu*j*ican tur|)entin<‘ witli liyd]*ocldorie acid 
i(as. or b^j^ sublimation in a cnn‘c*nt of sbuim, is convertcMl 
iiuto solid camphene loAioilin^ it weih sotlium acetate* and 
a caustic alkali or carbonate. Tin* camjihene is oxhlisod 
cam[)1ioi* ]>y lu-atinn* with an alkali pt*i‘nian! 4 ‘aJiatt;, 
chr(»niate, hichromab*, lerrate or chlorate-, and \ t'ry dilute* 
sulplmric ae-id Camphe,'* e*an also b<‘ prepared IVom 
canijihoric ae'id loblaiin-d IVom Ame'rie'-an oil of turpe'ii- 
tine*) by re<lue-lion with nase-e-nt hydroj;«‘n and boiling- 
with caiiip}H*ni‘ in pre-sene-e* of sodium acetate or formate. 

(Amiuiou SrnsTiTiTEs. 

A nuiiibei* of snlestances have he'e'U ])i*o])ost*<l as substi- 
tute's foi’ Ctimjelmr. by re‘ase)n eef its ]ei;.^‘h jerie'e* anel pun- 
^•e*nt sme'l), hut up te> the* j)i*esent none' of thetin can 1)0 
r<‘jy^ai‘de'el as ])(*rfe‘ct. Atiion;^- theese* proj)ose*d for this piu*- 
])<j.se,, esjee'cially in tin; manufactui'e^ eef ce'lluloiil, may 
meiitioiK'el : naphtljaleaie;, najdityl ace'tate', phe'iioloxylace'tic 
acid, ?ia]4il]ie)le)xylae'etic aciel, witli the*ir anhye-irieh'S ami 
eisters, nfe*lhylna[)]ithylke'te)ne.*, e I inaphtliyl ketone, me'thyl- 
eeyynaiehtli^lki'toiie*, dio\yna|)]jthylke*toj)e', j^ne) de*]'iva- 
tives of 
KSO,A, i 

stitution proeluct of tin; same, and A e'itliei* an aliphatic; 
(ov aroneatic) citlie*!* raelich*, or a sijij^ly oi* doubly siibsti- 
tut(;d aniido uroup. Otic 'rs, are*; jicaitral phtlialic acifi, 
alkyl or alpliyl e‘ste.*i’s, e?kte;rs of tin* oxaiiijjie; and oxanil 
acids, inoi-^-anic cistc'rs of jehe'iiol and naphthol (cispe'cially 
witli pliosphoric aciel, c.e/., triphemyl jdiosjihate*), lialone*n- 


aromatjc sulpho ae-ids of the* ueuiea'al foi*mula 
1 wliich It re'iiresentS^an acid j'adicle* or a sub- 
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,sul)stiitiit<‘4 in'oinaiif h y<li-<)(‘{ii‘l)()n,s, }><)th itioiio- a,iul ]i()l\'- 
sirhstilntioii surli as <liclil<»r(ilK‘ii/.ol, (‘Ic*., a(a‘i\'l 

(](a-ivaiivt‘s of secoialary annnafu; aiiniics acrtyl 

4i|4i(aiylaiiniu% a(,*<‘ty4 ])lu‘.ijyJlolylaniiiic, rtf* ), (‘arhojjatcis 
(>r ciH’.suls or ]ia])ht]a)ls, acid or luailral cslta's oi* 

S(4)a(‘i<‘ acid, tliio d('i'i\ ativ<‘s ot‘ tlic |)1 i(MioI rst(;rs 
t.i'i])li(aiyltliio|)liosp]K\tc ), oi';;auic csjc'i's of sn^ai's (c.//., 
«-]iirosc dihul yrait', lactose, fartaric acid, satadiaroso a(^(dat(‘ 
('tc.i, (‘(‘lIuloHc a<‘ctatc, Jiitro products from the dislillation 
ol [>cti'()lcuiji and luiiua'al <»ds, .\cctocldorliydrins, acctiiu‘s, 
])(‘nzi(Mn(\s, (‘st(‘i‘s of f)hlharic acid or its aidiydjidc, Air 
cst(‘rs of succinic acid and alij)hatic alcohols, tdc., a and 
jd jihciiynaphlhalciK', n and jd hcnzyliuipthalcin*. a and 
dina])hlhyh a and /S dina])hl.hyhn(4.1ian(‘, ])]icuol-alcohol 
(^sh'rs of j>hosphoi-ic aci<l and* haloi^vn-suhstitntion pi’o- 
<hu^s of Sana', halogen -suhsli tut ion products of ti’iphcn \ 1, 
tricresyl juid trina})hthyl ])hos]»hat(‘s, diplaaiylcrcsol phos- 
p)a)raniiidc, alkyl and al]thyl ('st<‘i‘s ol aroiiialic snljdio- 
acitls, niti'onajditnalciH', jilithalic an]iy<lridc, ]>hThalonic 
acaM, hcn/olti'ii‘arhoni(‘ aci<) an<U‘s(crsof thc.M* (Mtinpounds, 
act‘kyldiplK*nylannn«‘, tj-i]ilicnyi i)hos]tha1c, mnylidciH' 
diiiK'tliyl and dia, cetyl cthci*, and forinylalc<l alhundn 



(^IIAITRII 11. 

THl'l MANLIFACTlTliK OF CliiLLUl jOlD. 

The i‘iiii(];uiieHt;il ])riiicij)l(* uinl<!rlyin;4’ tlx* iininuraciure 
of (M‘]hiloi<l is tlx* pi'ojHX'ty of iiiti-o-n'llulosxK fouil-rotton 
or collodion wool) oi’ (lissolvini;, iiixlxr certain coixlitions, 
ill canijilx)!* a,ixl lorHiin^' thxrt'with the new product in 
(jUcstion. This solution takes ]>lac(‘ when niti’o-cellulosc 
is wai-iix-d, under pressure, with caniphoi’ or an alcoholic 
solution of same, or when l)rou^’ht into contaid at the 
ordinaiw tmnpi'.rature, with a solution of camphor in 
(‘tlxu’ or wood spirit. 

It is ea.sy to uixh'rstand that tlx* inanul'actui'i* oJ‘ ceJlu- 
loid is not without dan^ci*, though, ^iva'ii a litth* cai'i*, 
the risks ai't*. not so immen.s(‘ as tlx* opponents ot‘ et*lliitoid 
ori;^dnally ti'i(‘d to make out. 

Amono the least dan^n'i-ous (d’ the mt*thods to h(* now 
deseritied should Im* raid<(‘d that in which ftised camphor 
is i*ijiploy(Ml uixh'r pi-essun*. sim*,e in this cas(‘ the ^un- 
ctitton is ke,])t in a wet state, ami tJx*n*i'or(oailmost rr(*o 
IVom I’isk, u]) to the^mom(*nt^.vvlx*n it is changed into 
celluloid h}. tlx* camphoi' and thus los(‘S the power of 
e\:plod»:no-. 

It is open to (piestion, however, wlietlx*!* celluloid is 
still pre])are«l hy this rojnxUrhout and hm^thy method.ni 
Nt'wark, the answer heino- prohahly in, tire negative in 
view of the fai’ nioi*<^ fon\a'ni(*nt methods of manufaHure 
h\^ tlx' cold process. 

. ( 42 ) 
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The K()-call(‘(l aleohol process was t'oriiE^ny usoo in tlie 
SJains works, but was attoiKled with tlie defect tliat the 
air-drit‘d and rolKsj c(dluloid plat(!S obstinately retained 
a (;i)nsiderable amount of alcohol, tlu* centres keei)iiig 
moist even when the plates wen^ (juitt‘ dry outside. 

* The im^st dan^(nx)us is thi^ Magnus irietbod, both on 
account of tin; risk atb'inlin^ tlie diyin^- of the cotton, 
find on tlu‘ otlna' hand of tlie volatility of the (‘ther and 
tbe risk of an explosion of the etln‘,r-lad(‘n aii’ in the 
absenc(‘ of ethcieiit ventilation and ])resence of a li^ht. 

With tlu^ exercisi^ df sufticiiMit care, tlu^se ilan^'tTS can 
b{‘- reduced to a minimum. The im^thod inti'oduced at 
Stains, using wood spirit, is sale, in so far that this spirit 
biggins to boil only at b5^ and is th(‘r(4*ore less likely 
to liberate mxjilosive vapours a*, the ordinary tompt'rature* 
tluwj ('tiun' which boils at 85' (\ 

Th(i r<‘aetions going on in the foianation of celluloid 
hav(‘ not yet been id(Mititi<sl. It is, however, liardly 
}a‘obable that the canijihor and gun-cotton enter into 
chemical combination, sincu^ in obsm-ving the bi'haviour 
of burning ci'lluloiil, by igniting it and blowing out the 
flame, it is foumi to glow for a short time longer, strong 
funu's of camphor lunng givani oH’ at the saim^ time. 
A]»])ar(‘ntly, in this ca.se, th(‘ jiropagation of combustion 
is contineii to tin* gun-cotton or collodion wool, tin* (*am- 
phoi- bving heatisl suiiiciently to volatilise hut not to 
ignitti 8diis behavioui* during incom]ilete combustion 
shows that ^aiujihor and gun-cotton exist sidt^ by side 
in celluloid. Hence the foi’ination of cidluloid must la* 
class(*d alofig with tln^ ])hysic.il proce.sses* analogous To 
those conciwneil in tin* m^'ufactur« ol’ Icatln*!' tor instance*. 
The hides of animals wUen plaei‘d in contact with tannin 
aix* coin *ted into leatlnn*, the binnin being jaeiif pita led 
(m tin filings of the skin, which it envelojis and jirt'vents 
tliem from sticking togetfnu* yi sim])h‘ 

phy.sii'al process, however, is aceom])anie,d by considerabh* 
chang‘‘s in the properties of tin* animal fibres, the hard, 
.stifi’ lihh*, liable to putrefaction, lu'ing converted into non- 
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[>iiti‘(‘ract ll('xihl<‘, suj)])l(‘ Ic.il.lna*. Siniilai’ly. it. iii:yy 
l)(‘ tliai , in lla* roianation ol" (•(*llul()i<l, I he- proxy^ 

lij] (liss(»l\ in_y ill Urn caniphui- lills nj) ilir iiiiiiiitc poi*«'.s 
of (lu‘. lati.er, and lliat tliis pliysiral intiniati' jnxiajinsition 
and fusion of flu* t-wo substances will ])n)l)‘d)ly also 
1‘esult, in t.lu* fusion of theii’ (*]u‘ini(‘al propiudies. 

Axri’A^^’rruiNo ( d’u.rLoii) i;v tjik Aid of 1 1 fat 
AND l‘KFssrur.. 

Ilffdll's Prifcrss, The pi-oeess'of tin* br<>tfiei-s tlyatt, 
of New \d)i-k, ('onsists in <lissol\ in;^- yiin-eotton in inoltiai 
caiiijilioi’. The iut.i‘o-e<‘Ilul<Kse foi- this pur[)0S(‘ is pre- 
pared by ircatiny satin pajMM- with a mixture of nitric 
.iiei<l . ‘J parts' am! sulphuric acid (d parts), sprayial on to 
the [)a[)er as it is unwouml from a i*oll. In this sUiye 
of th(‘ jirueess the yreati'r jiaiM of tlie papm' is eonxcrliM] 
into nitro-cellulose or pyi’oxylin. It is mext immersed in 
a trough lilleil with acid, in ’which it is left for some time, 
beiiij^' then rmnov(‘d into a vessi;! wIku'c it. is waslied witli 
wat.fr to remov«‘ tin* supia'jluous a.fid. The waslusl pyro- 
xylin Ibrms a jilastic mass, which is collecte<l into lumps, 
subj(‘(!t,f,d to (MUisiderablf pressur»x dried and bi'oken up 
aeain, th(' lunijis lie-in^- <l rained in a hydi^o-extractoi*, cxim- 
miinitcfl and mixed with the camplior. / 

According’ to idhei- r(‘[)oi-|,s the washed and di led nitro- 
cellulose is put throu^^h a bnxikiue* machine alony with 
water, the lattei’ allowed to drain oil' and Hie luass sub- 
jected to vmy ])o\\*'i-ful jiressure in a pia-forattsl N'essel 
t(/ expel the restof t he water and furnish a coiapai’atively 
s(jlid body, which, liow<iiv«-r. mu,'^.\i’etain sufficient moisture 
to ])iX'V(mt ie'iiition in tlie sub.s(ajUeul, stae<‘s of treat- 
nu'Ut. oThis mass is mixetl with the ('am[)hor undei’ 
vvatiT, kiKiaded, rolled, mixed at th(‘ same tinu^ with 
coloui'ine- mattei-s and w)th ohlua- substances that ai‘e not 
disclosed by the maki'i's, th(‘ objeid. beiwe* to impart 
(‘ertain pi’ojieiiies, such as t.ransparence, etc., to the pro- 
duct, 'I'he usual pi’ojioi'tions of the mixtun* ar(‘ : 1 
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pirt of ciuuinior lo 2 oF pyroxylin, tlionoli oUht pro- 
jHn’lions aUo runiisli <41)0,1 rr.sults. Wlutn mixing- is 
coiiij)l<4(' ih«* mass is w <41 pivssrd, to nxp,'! an\ watrry 
constlt.ucnls still ])rt'S('nt, ami in a.<l<litinn. io hriiii;- tin-. 
p'xrtacl<‘S .oF (Mm|)lmf ami ]»yn>xylin into still mont 
fntimat(‘ nontarl. to Farilit itr lln*. s-;lvmil action oF the 
Fonm*r 'Phr dim^d ami prrsscd mass is transh-j-rod to 

mouM oF tin' d'sirtMl Fovm, in tlm nppnr ajx'rtmv uF 
wliicli lits a pliinma* wdnidi i^ Forced ilown on iii<'ma,ss 
in a hydraulic ])r('ss. Whllr lln* mass is still nndm* 
pi'i'ssui'r il is lu'atit' I 4)y stt^am liO about l-jO ^ . a low^i 
t<‘mp('ral, nrc, how r\ cr, In'ini;' snliicii'iii loi' sma.il ipiautil ins. 

PiKlnr this conjoint inllunncc ol hnat, an<l jin-ssuri' the 
so! vt'ut action oF thncani]»hor is ('\nrt<‘d in a hii;’h (h'^rm', 
and th'^ Formation oF c 'Ihiloi'j procnods vnry ra))i'lly,. 
])eiiil4 {*om])let,e( I admosl as soon a.s tlm ma \itnum ti’in- 
perature has hi'i'H attaine<l. 

( )n i<*avin4‘ th<' ]a*ess t he cs'lhiloid is hard, hnl remains 
('lastic, anil can in' ri''>oit-ene'l hy WMrmth or hy <hj>p 5 n, 2 | 
it in hoilini;' wettrcr . and it can he also cut into sheets ol 
vai^yiiii;' thickiK'ss. 

2. tnnl Ir's /Voecss.— One hundrc I 

])arts oF j)yro\\din are intimately mi\e<l with 42- )t) 
])arts oF cani])h<Ir, the mixttire ))ein<,^ W'rap[)ed in a very 
stromjj cloth, tlu'n in a hoj*.s<‘hair ])ress-cloth and p!ac<sl^ 
ilia wairm ])ress, St, earn is admitti'd into thv, jacket, ol 
tile press, which latter is also provided with a chamlmr 
containing' a€.vater sjiray to condense the \apours ol tin', 
solwent' di.si'i i 4 ^a. 4 [(*d in tlu' op 'ration, and emihle them to 
he r<‘Covere 4 l For us<'. om'I’ ai^ain. Alter an •hour or move 
the. cak('S remaining pr<‘ss-cloths are translerre*! 

to a lu'at-eil cylinder press, ami tln'uce t<) a chamhei 
(iiicasur* about 150 ciif). it ) containing cal<*ium (^hioridi' 
or siilj liuric acid to absorb, moisture, and connected with 
ati air-puni]) to Facilitate thu ilrvdni;' ])rocess. 



('ELJjdljOID. 
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MAN'm'ArTUUE OP CkLIJTLoiI) i;v DisSOJ.VINO (ilJN- 

(K)T1’(»N IN AN Al.COllOLTC SOLUTION OF CaMI'JIOU. 

A W(‘ak alcoholic solution (about I part in S) of* 
cainplioi* is nsivl, this Ixani;- ca]»abl<‘ oi’ dissolving pyroxylin 
wIkmi hot. though not at the ordinaiy tonip(‘,ratui‘('. 

Th(^ ^nni-cotton is nroiind to ])nlp, nnx(‘d with tlu' 
necessary c,o]onri!i”- matter, and pressed to ex])(‘l th(‘ 
watejy li(juid. Tin* solvenf. is m‘xt addinl, in th(‘ pro- 
portion oF 1 part to 2 ])arts of the ])yroxylin, and 
sti'Ted np w<'ll, the whole beni^f l<“i*t in a. coveri'd vessid 
until th<‘ solvent has p(‘rm(“af.ed the mitire mass. This is 
a inattia* of no »lifficiilty, tin* camphoi* solution rlissolvin^y 
its way in. Finally th<‘ mass attains the same consistency, 
,(‘tc., as that pi*(;pared nmh^* pressure as alr(\‘idy descrilxsl. 


IhlFPAIlLMi (Va.LULOlD V,Y TUE CoLI) PiKH'ESS. 

Pfr/nmifitm with an lUhereal Sola t ion of 
— Fifty parts, ly weight, oF collodion wool are ]>laci‘(| in 
an eartluaiware vess(‘l and suffused with a mixtun^ oF 
.100 ])a.i*ts of <dh*‘r oF sp. 0 728 (or 100 pai'ts, by volunu*. 
of (dher and 5 of* alcohol) and 28 of* camjdior. The vessid 
is covi'i’ed with a loadcsl caoutchouc pla,te to ])reAent 
ra})id volatilisation of the. ether, which cover is rernova^d 
aX intervals in or<ler that tin* mixturi* niay bi; stirred.^ 
The p’oate.st care must be exercis(Ml in cariyin^ out this 
])ro(5ess on account oF the ^n^at inflammability and low 
boilintf-pjint (d5‘ C.) of th(‘ ethm-, constant and efh'ctual 
ventilation bione' (essential. In tin; Ma^’iiufj woi*lvs all 
the windows avo k(‘pt open in tip? rooms when* the cellu- 
loid is hein^ made, in onh‘r to Y*'<‘vent any accumulation 
:)f eth(;r vapou]’ (which forms an* explosive mixture with 
lii’). I’lie mixture finally becomes a transparent, sticky, 
[gelatinous mass. The bulk of tin* lither volatilises during 
the process, and is not rftcovered. 

4di(* crude celluloid is rolhid between a paii* of sv.per- 
fmposed calenderiri<( rollers until it becomes plastic. The 



THE MANUFACTURE OF CELUlTLOl I). 


47 


% 

rolled, viscid shisdiS (‘xposed to the air, and Mduni a 
certain doii^n'e of ]iai‘dnv-;s is aitainvd they ar<‘ wanned 
and suhj<*ct(Ml to jK)W{‘rrul pressure. Tliis is don(^ l)(‘caus(!, 
lip to a cMTtain point, the valuahl<^ propi'rties of ciilluloid 
ar(i*iinprov(sl in pi'opt^'tion to tlie pj-essure ap])li(Ml. ddn^ 
priiss ])lates are arranu^ed as follows: first an iron plate, 
on this a zinc plate, and on tin* lathT tlie sh(‘<d of c{‘llu- 
loid to he pr<^ssed, this he.ijii^ coven'd with a zinc ]>!ate 
f*)])p!‘(l ])y oni^ of iron. Of course a number of tlcise 
sets of plates can h(' phiced om* al)o\<* a.nothei’. 

d’his ethei' ])roc(‘Ss js only suitable for slnsds or rods 
of inodei'ate tlucknt^ss, since a thickn(\ss of two-tilths of 
an inch taki‘S ten days to harden. 

Majj;’nus usisl Seherin^’s collodion wool to soim^ extent, 
and also impiu'ted ])yro\ylin, the latter Indn^r -In accord- 
ance with th(‘ bnv — carried in a wtd. couipresse<l stab'- 
(lunTiinuin water- conb'nt, 25 per cent.), ami tliend’on' 
having to be drii*«l befon^ use. So far as is known, the 
dryin;^^ ])rocess, in^tbe Magnus works, was perfoianed on 
hot iron jhites: this of course* necessitatine- extreim^ 
cani, and the <‘inj)loynumt of a tempiTature not over 

GO-TO C. 

The iiii])orted pressisl material cannot hi* dried <iir<'ct, 
as in its tan^hid condition it. w'ould e*r(‘atly r(*tard tie* 
.solvent action of the eth(*r ami camphor. On this 
account it must, tlu'i-efore, be, pulled apart iH'fon* drying. 

To «])tain ^^ood cc^lluloid by tin* (dhi'r proo'ss it is 
adso highly iiyportant that tlu^ wool should ])e dry and 
perfectly fre(‘ from acid, oth(*rwis(' tiie celluloid \ ‘a cloudy. 

Prepaviliion with a Sol nJ to it of (Uintplt.'jr tfittl ITood 
Spirt!. — Tlu' ^nin-cot.ton, afttT beine- pulp(Ml with wab'r, 
is tri‘ated with a mixtuji^ of cajnphor and wood sjdrit 
(methyl alcohol), the judneiph^ of the method bein^' 
identical with that of Magnus. The ei-mh' celluloid is 
ako dri(‘,d in the same \vay*as in the Magnus proce.ss. 

'An essential preliminary {o simcess in ciinying- out the 
proc(iss is th(? n'umval of moisture: and for (‘tii'ctini^ 
this purpose, J. R. France, of New York, lias })at(‘nted a 
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l^roc'r.ss, h;is(M| on tlu' of liydi’anlic, ]>r('ssiir<‘ 

to r('ino\ino wnlor, rllicic'iiily and (du'aply, I'l-oiii lai'i^c* 
(juantitirs of nitr()-erllnlf)Si‘ jndj), witlioTit risk of ('\plosion. 

4’h(‘ cxti'finrly s'aisitiv<‘ natur<' (»(' tlx' nitro-ccllulosi's, 
«*s|)('('.ia!ly tJn'ir tendency to »‘\ j)lod<‘*.und(‘r ja-cssiire wlnai 
ill a dry staio, i‘(‘iid«‘rs tin' I’cinova! ot* tlu' iiioisliin.' 
dillliiult and dan^’rroiiN ddir iin'lliod ])ro]H)S(Ml lor over- 
c<)Illinj^‘ tlh'so dt'l’octs is illnsti*id.cd in File’s. I()-21. 

I^'ii; l() is a ])(‘r.s|>(‘(*|.i vc x iow ol‘ I lio a]i|)ai'atiis, hiil witli- 
oiit till' (‘ai^i', wliicli lias Ik'i'Ii i-i'inoxod. I^’io. 17 is a 
vortii^.d srrtion, witli tin- c-aL'^o' slioxyji in ]>osi(jon. 

I'du;'. 1<S is an ('iilai j^’rd liori/onlal sort ion aluni;’ tlnr line 



d-d ol‘ 17, whilst Fii;-. ISiisa siinila-r section alon^^ 
the lino 4-4 of Fi;^^ 17. 

Till' press cliand)'*)’, ol’ siiitahle e()nstruct.i<),n, is mounted 
on t.lie Uise ])!at/i', 2, and ti'ianinates at tlio top in a dome 
or jiress jilati;, d. 4 is iJie cylinder and (i the plunder of 
the hydraidic pi'css, the j4unif;ci* passin;^^ ihronoh the, 
oJM■nin^^ 8, ol the Iow^t ])ross ^ati'. This ]>late carries a 
])lare, 7(t, titt.ed with a llanii'e, jd, and a well, 1), rorinin^- 
tlu! cfAiiU'Ctioii ^\ith the ])ress cliainhcw or and 

titted with a discliar^n* j>ip(‘, U't. The llan^o', Id, suppoiirs 
the lower e,di;’e oF the cai^e or prc'SS chaudx'i', 14, vvdiich is 
inadi' u]) oF sections, as shown in ]<dT's. 10*21. Tlnvca^ii 
can he taken apart at the ojiposite, mids, so as to inakii 
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the interior accessible. ()n(‘ laill* of tlie ca^e is fithal 
witli a rib, 14o, aiel iiiwaol fl{uii;e, 14/>, \vl\ieb bts ;i^’ainst 
the iniua' surfac(‘ of tlu^ ea^e. Above is a second ril), 1 4c, 
■vvbicb can \ h \ (‘itlna- detacliable or nia<](‘ in one j)i«a*»“ ^vitb 
tlu‘ r^tbrr ^lalf of the baejt^ Inside is monnle<l a fals(‘ 
b«^ti.oin, 15, wbicb tits i'asily, iv.stine* on tbe llane-c, 146. 
It is jKa'foiMte^l with boles, 1 b, an<{ ]n-(»\ ided Avitb eliarnu^ls, 
17, round the ou<.si<le To bicililate liandline*, tin* ('aiiv 


17 - — rrnucr Or^in^ .\[»])iiratin 

IS ])rerer,d>ly ina<le of wood, lined with zinc. Inside 
tbe frafiu', I, of tlie ])r<‘ss, and o\ (a* the ]4ab'. 7. is a 
press cbainb 'r, 18, w’bi':'b dividiMf ('oi’nerw tse, tie' two 
balv('s l)eino- connected t(tj;etbe.r by biiij^'es. Wlnai this 
cliaiuber is closisl, the sides surround tbe llan^t', id, of 
phi^(i, 7a. Tbe outside of tru‘ ebainber is ])rovided witli 
ribs, 19, and sockids, 20, to re(*-i\e nhe bolts, *21, for closing’ 
tlie c1i(IIUi1h‘ 1‘. life lolts eaiTV win^ nuts, by means of 
wbicb tbe joints can bf tielitiy closed, the said joints bein^' 
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lined with strips of packing- material, ‘23, in tin' ^n’oov(‘s, 
24. Tli(‘ press chamlxT encloses tli(‘ ca^(\ on winch i*(\sts 
th(‘ ilano’e, 13, of the plate, 7a. 



IH. — Kraiiec’s Dniiij^ Apparatus, 


At the top of the press ifj a strong* transvei'se w^all, 25, 
tormino the ])ress h(‘a(l 'I’his wall is pientiul wdth hol(‘S, 
20, extending- to an n]>p(‘r cliamher, 27" divided hy^ parti- 
tions, 2S, pr<)\ided witli openin;^^s, 21), Jibovt* and below. 



THE manufacture OF CELLULOri). T)! 

\ • 

In connection with thesii two chainhers are two pipes, 
JIO and dl, (jach ])rovided with a tap, dd, and leading’ to 
an air C()nipress(jr, and an alcohol tank, ‘id, rcs]H‘('ti vely. 
A pipe, tliat can Ih^ elose<l by im^aus ol a ta]), d5, h^ads 
rn>nf th(‘ bottom of tin *chand>rr, 27, to tie* outlet ])i]>‘‘, Id. 



;s Fraii(^'\s OniiiK A]'l'-'eaUis. 


On a level with tin press is irran^iMl a sjieeial lonii ol 
wd^i^hiny machine, tin ol/jt^cl^ol winch will be (‘Xj)lalned 
later. ] i’ necesijiry, (‘loctrie t‘oid;<l'i.s, d„S and .li), can be 
provbkMi on the beam oi' tlu- maehnie and connecied by 
Mdr(‘S with tlie liell, 4C. 
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'riu‘. ai)})araius is employed in tlu; following iiiaTiiK^r. 
Till' i\it]-<)-collulose coming* I'l-om tlu*- washiiio- tank is 
placAsl in a hy<li-<»-extracior wliicli is k(‘})t running- until 
tile pulp contains about its own w(‘ii;Iit ot water. Tln^ 
mass is tlnm takiai out ami made \\\) into lump^s wid^hino- 
about 2 lb. each. A ]aee,e of muslin liavin^- been placid 
on tbe false, bottom, one. of tin* lumps of nitro-cellulose is 
laid on il and covered with a»second layer of muslin. On 
this a^ain is laid another lump of nitro-cellulose, and so 
on until the caj;-e is full. Tln^ caj;-t‘ beinn- ijiserted in 
tJie jiri'ss chambt-r, thi‘ hitter is fasteiuMl u]), and the hy- 
draulic press sid in motion, tin', plunder rising; and lifting- 
the, falsi' bottom, 15, thus pr<‘ssinu- the nilro-cellulosi* Iks 
tween tlu' latter and the pri'ss head, 25. The piu'ssuro 
is raised to about 400 lb. ] h'v sipiare inch, and this is 
maintained for an hour, durin;.:; which time tlu‘ ex])re,ssed 
water lains down thnni^h the holes, ](>, and c,hannefs, 17, 
of the false bottom into the well, !), of tin* })late, 7n, and 
a\va,v Ihrouch the jiipc 10, whilst the watm* forced up- 
ward throu;;li the, cioss wall, 25, is drawn oH‘thi‘ouoh the 
pipi', 2>4o, to the ]>ipe, I On. 

Aftei' the ]>nlp has been j)ressed for about an hour, th(‘ 
tap, 2,4, is o[»ejied to admit air from the compressor, 42, 
this air ])e'netralinc' the pulp and driving; out most of 
th'* I'esidual wati'i* therein. The com[)rcssed air is ad- 
mittc'd for some litth* time aftei' the wate,r has ceased 
to ilow, and then the ta]> is turned oH‘ and 00 per emit, 
alcohol i.^ admitted to thr chamber, 27, fr*un.the alcohol 
taidv, »T‘>, by opening the tap, 2,1. From this chamber 
•tJie alcohol b'ickles down by ^^rax itation thnai^di the cross 
wall, 20. and throun|i t.ln- nitni-cdlulose jmlp, drhinu’ in 
fi-ont of it the traces of thc**lieavle.r lii[uid, water, still 
left tliei’ein. 

Tractic.il experiiuice with^ this ajiparatus has shown 
t hat about 40 jier I'ent. of tlu' wati'i* is <‘xpe,lled from the 
nitro-cellulose by thefiressure em]>loyed^ and a furihei* 
20 ])ec cent, by the use of compressed ‘air afterwjwds, so 
that only about half the ori^'inal nuantity of water is 
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ill tlio mass. 'Fliis initial wci^8ii of waior 
known, the of drying obtained can be (easily 

ascertaiiHMl 1)y coll(H-tin^ ilir eiibu'nt wator in a vessel, 
41, placed on a suitably counterpois(‘<l balance*, 87.^ When 
tlie*i'iu^’in^ of llu^ el(*(?tri*ic bell, ‘I'tK indicab'S that sutficient 
water bas*)ieen colbscteel in tin*, ve.ssel, 41, tlw* tap admit- 
ting th(‘ alcohol is closi'd and tlie veessel, 41 , is r(‘plac<‘d 
bjanotlier to re^-ceive* tlu*. ini,xture of alcohol, which elrains 
away from tin*, nitro-cellulose and can lx* elistilkxl lor 
n'.cov(‘rin^' the* ah*ohol. Tin* (a)mpresse(l air t<a]) is turned 
on a.^ain and tln^ alcoli^)! (‘X^e'^llexl until the nitro-eellulose 
contains 40-50 ])er cent, of its own we'i^ht of that li([uin, 
whe‘reU])on the air su]>ply is slo])])ed, tin* pi't'ss ])luno’er 
is lowenMl and tin*. ]>ross chambeT ojiened. 'Fhc "at;!* now 
contains-tln* nitro-ce41ulos(‘ or pyroxylin in c< -.jipact laye^rs, 
sejijyated liv tin* shee'ts of muslin, and theri'lo]!' easily 
deta(!hable. The amount of camphor necessary to fully 
conv(‘rt the* nitrej-cellulose* or ])yroxylin into ce'lhdoiil is 
now placesl, with the colouring; matters and ])it;- 

nients, betwetm the several layers of material, nhich ari', 
n(‘xt })ihvl up in zini*-lined cln^sts and ce)\er(‘d up Htfhtly, 
to bo stored until they can b(‘. rolliMl in the usual \\ay 

To (‘liable the pivssure in tin*. a])i)aratus to hr ro^-uh.ted 
ac(;ordin^* to reijuireanents, a. ]»r(.'ssure t^au^e, 42, is 
niounti'd on tin* hydi*aulic cylinder. 

The ajiparatus and imdhod jios.sess the lollowint;' ad- 
vantages. 1. The ra])id exjmlsion of wattT' from (he*. 
]>yroxylin,. tlyis (uudilint;’ a lar;;(‘ (piantity to b(^ ihsilt 
with daily at a low cost. 2. I'nilenan distj'ibution 
of the solvent, so tb.it all parts are im])i!^<^niated with 
alcohol, thus facilitating^ the further l.ia'atmeiit with 
solvents. 8. Absence of^dan^'er iti the <lryin<j; ]>roc(;ss, 
the pre*'suie appli<‘d to the pulp bi'in;; low. and tin* ])ul]) 
itself remaining moist throughout. The imdhod is*ra})i(l, 
siftiph* reliable and ('heap in ()p('ration, and the alcohol 
remaining in the nitro-C(‘ll' dose, mid afterwards comlnn- 
ing with the camph(.)r, can be reco' '‘red by distillation. 
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THE ET\^’E<)^ Ml’-NT OE PVKOlWLU: EOli AUTIFKM \E SILK. 

WrriliN a e')m}»arativ(‘ly laai'i' space oF tlua’e has 

arist'ii ail laitirely ikav iii<luslry, Miai of tlu' tuanuhielun^ 
of artificial Hln'ous materials from <lissolv(Ml nitro-C(‘llul()se, 
which pi'oduets ar(‘ (.hvstnied to providi' the h'xtihs, in- 
dustry with a lUAv material, artificial silk, that is al- 
ready larL;-ely Used 

Hilaire <h‘ ('hardoumd. was th(‘ first to taki‘ out a 
j)ate,i)t for makiii;;' wt^a\ahl(* thi'eads from li([uids obtained 
l)y the us(' of alcohol, (dlna-, a reducing- mtdallic ]iroto- 
chloridi', a small (pianfity of an oxidisahh' ori^anic base* 
and pyroxylin, th(‘ ]>roduct beini^ drawn out by nuxins 
of special a]iplianct's into fim^ thrcsids, which W(‘re then 
haid(aj('<l. To ])repare the solution, 100 ^nans. of jiyroxy- 
liii, 10-20 pans, of a r<Mlncino' metallic ])roto-chlorid(^ 
(^ft'rrous, chi'omous, manpinous or stannous cTdojade), 
al) 0 \it 0*2 erm. of aai oxidisable orpinic Jia.^ic ((juinine, 
aniline,,* rosanilijie) w<‘n* use,<l alon^ with 2-5 litri'S ol 

mixture ul 4t) per etait. (’tlua', ()0 ])er cent, alcohol 
and dissolviMl colouring matter, th<‘ ])yroxylin befn;^^ «lis- 
solve<l in the p^aiter ^)ortion ol^ tin* alcohol-ether mixture, 
while the rest was em])loy<‘d to flisscdve the metallic proto- 
chloriHe, tlu‘ orpinic base ami th(‘ cohiurino- matter, the 
two solutions beiii;^- afterwards unit-ed. When the ^ot 
Inpiid ])r(‘])ai‘ed in this*.vay is allowiid to escapt* throu^'h 
a fine no/zde surrounde.d by act)olin^^ ]i(ji*ii<r, tin; sup(«*ticial 
portion of the thin stream ol collodion-like li(piid sets 



TYROXYLIN FOR ARTIFlUlAli HlLlv. 


iiniiHMliaii'ly, aiwl Uicn^by Torins a. .solid tlircad. This 
Uin'.ad an (ixtci'nal, solid iubo, ciiciosini;- an in- 

i(S'nal hnid coluum. thr(‘ads caii h(‘ drawn out still 

-liiUT in tlH‘, air, and r(‘S(‘nd>l(‘ silk in their lustre. 

ap])arat\is ori^'inally used l)y (diardofiiK't -- 

i\4u\ 2:l) coiisists jirineipally oi‘ or^mns for spinnioo- the 
eollndion, capillai-y tulles, n. ( Fi;;. 22), surrouiulcd ])y a 



(’lumionnci’s Art.lu-ial Silk AiipVi-itat'. 

tube, Ic, tided with water.* These <*r^ans are arrang'd in 
the patented machine, about a main tube, B ( Imi;\ 22), 
whicli Js sur]*()uude<^ by two channels, C, ])rovided«with a 
ck'culntion of Avat(‘.r d.Te •workiiii»; orifice ol each 
nin^‘ (n'^’an is surrounded a ii^htly icnppin^j;' [)air ol* 
ton^^^, ui, iiunfe <•>!' two Hat s])rin':s, and all these t()n<;s 
receive through bell-crank levers, <*, and bent arms, pjf, 
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a rising' and Vail ini;- swiii^* iiiolioii from iiu‘ spinnin'^’ or- 
o-ans U) tiu' ]x»l)]»ins or r«'(‘ls, in sucIj a maniua’ that, nowdy 
formed tln-('ads, jUHt rnnnino' ov(‘r tlie (‘d<;e of ilu' spin- 
or^an, or thick ])rcakinn <ln-t‘a<ls, stick to thi' toni;s 
and are conducted to ])o]d)ins, wheiauis (he ton;4-s riser and 



fall eiitpty so lon^- as the thi-eads do not lavak in spinning’. 
A I'otaiy brush, H, cleans th(elonys on I'eachin^ the U])]j*<r 
limit of motion. Tlu' .i^iindfes, S, <d‘ the ))ob])ins, R, for 
windine the .silk ai'e mounted on loo.se eheeks, P, uf the 
revolving shaft, O, and carry small j'olhu’s, V, which 
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make eoiitaci witli tlu‘ jM.Tipliery of cams, mounted on 
the shaft, witli tin' result that all tlu^ l)ohl)iiis turn simul- 
taneously and th(; cliecks also are moved simultaneously 
for the ])ur])ose ol* n^placin^ tht', Tull hohhins hy empty 
on<Ts. 1lie machine emdost^^d in a easini;*, travca-si'd hy 
it cui’iaait of wai’m air to remo^■e tlu‘ Vii])ours of (sther 
iiml alcohol, and convey i.luan, for ])ur])os(‘S of I'ta'oveay, 
through a siuies ol* conele.ns^rs, i\n) first ol* which contains 
a concentrateHl solution ol* scxlium carhonate, the^ second 
ami tliird heini;- char^esl with conc(‘ntrat«‘(l sulphuj-ic acid. 
Tlu^ hulk ol* th(‘ alcoUol aiRl et]\er sedtlcs down eai tlu' 
sodium carhomit(^ solution, whilst the rem;iind(M' is jit)- 
sorlxxl ly the sulphuric acid. 

Other inveaitoi's occupied tliemsedves with iln- de\(dop- 
ment or*(duirdonnet'sinvamtion, and ji h'woi the nu'thods 
eliihoratfsl may h<‘ nnaitioiUMi here'. 

Vtvier, i'or instance-, elissolvets ^un-cotfon or cedlulose- in 
the strejne'cst ace-tic acid, with the- iulelition eif ii little 
;4'elatine. Tlie cellulose' is obtaiiK'd l*i*om the powd(‘i*ed 
fibres of lilack po})lar or box\voo<l, nitrateel by the', usual 
methoel. 

lif. Hivue'r patente'd a ])roCess Tor produciiy coloiin'd 
thre^aels (or with metallic lustre') from collo<lie»n witlont 
spinning'. A rolle-r, ol* metal or other seelid mate'rial, is 
coatexl, first with a laye'r ol* collodion, then tvith elissolve-d 
j:^due, the'U with more* colhnlion, anel so on alte*rnate'ly, 
until a^te'i’tain desired thickness is olitaim'el. The rolh-r 
])repare'(l iy t^is way is jait in a screw -cuttiiiL^ lathe', and 
the coatinc' is cut through spirally, rurnishin^** a con- 
tinuous thre^id that can bei uinvounel off the, re)lh'r anej 
reeled.* 

Accord’ to H. de^ Pai'^dlle, colMelion wool is dissolve'd 
in a mixtui’e of e*tlu‘r an^ alcediol, ami tl^t' resultiim solu- 
tion is placed in a tinmxl cop]v‘r ve'sse'l, in which a pre-ssurei 
of^sev(*ral atmosphe're's is ^(*nerale‘d by means ol an air- 
puinp. In tht^beittom of tins vessel is a sloping- surface, 
in winch are niemntesl a nnndier of vertical ^hiss tulies, 
terminating in tiiu' nozzh's. A secoiui tube surrounds 



58 


CETiLlTLOIl). 


cacli of ili(‘ tirsi., ;iinl l)y moans of siiilal)lo ('(iiiiK'ctions 
('iiablos a sIoAv oii’culaiioii of waior to 1>(‘ maiiiiainod 
round tli(i tul)i‘s communicatiim- with tin* \'('ss('l. 

Undor tlu' inlUi(‘ii(M‘ of tlw' ])r('ssur(' ilio collodion 
^*ra<lnally issues from tlic capillar>'' 0 ])cniii^s of tlu' tintrs, 
and solidiii<‘s as soon as it comt'S into contact ^\ ilb \vat(‘’\ 
ddn‘ tliH'ads ar<^ s(‘i/a‘(l ])y an automatic- reel and w(ni!id 
oil n‘\d]vine‘ l)ol)l»ins. Aft'T df'iiitration tlic tlir('a<ls 
are eclatinons. can lu‘ easily impree-nated with (‘olourini^^ 
or saline niatlei-s, arc* no loniiji'r (‘\])losiv<', and can he 
rend<'i’<Ml incoinhustihlt* hy '-passiiij^ them tlirou^li ain- 
moninm ]»hosplnaic. 

The method of F. L(‘hncr consists in tin; use of a 
mixtuiH' of copal or sandarach, linsee<] oil, nitrate*! (^I'llulose 
and a salt that jU'cymUs comhusthai. ^ThriM- solutions 
are ])]'c])arcd from th(‘se inhere* lients, and mixed. The 
first solution consists of hOtt ])arls of liiiely powdenM] 
(*<)pal oi’ sandarach in 2,400 parts of eflitM’, tin* two heiuo- 
shaken up in a tiylitly clos(‘«l tiask at r nieilium t(‘m]>cra- 
ture, Fft to clear, mixc<l with 100 }>arts <»f lins('e<] oil and 
tilha'e*!. 'riie second solution is ])n;pare<l hy imrnej'sine’ 
satin pa ])er cellulose, cotton or sjannino' waste in a solution 
of ammoniacal co]»per oxide ( 10 [)arts of co])})ei- sul])hatr 
in lot) parts of ammonia of sp. ^r. 0 075) for about 
tilTsm minutes, the- prO])ortions heino- about, 1,000 parts 
of cellulose material to 12,000 parts of solution. This 
causes the tihn‘s to sw«‘ll u]>, ami facilitah's niti'.ition. 
The. mass taken (ait of tin* hath is thoroui^hly waslnul in 
a lai’yv v\ oluim' of vrarm watiT, S([Uee/.(Ml and well dri(‘<l. 
^t is tlnai intn*duced, in a lloccuk'nt stat(‘, into a ndxtui’(‘ 
of 4 parts of sul])huric acid (sp. ^r. I -84) and 0 of 
nitric acid (sj). <^r. 14/ wai‘me(Mo 75 (k and well stiri-ed, 
th(‘ acid heine- pour(*,d off after hve minuh's. Tli(‘ result- 
ing nilro-cellulosfi is thoroughly washed with water, dried, 
sutiused with wood s])irit (0 ])arts to 1), shakt'ii uj) until 
com])letely dissol\(‘d, au.d s(‘t asidi* for a wes^k in a (:ool 
])lace to clarify, t he clear li<piid h(‘ine-* pounsl off, fi-oin 
the sedimeiii Solution thna; consists of 100 parts of 
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soiliuin (or amiuouiuin) acoiato in 1,000 of spirit of 

win(‘, ilui solution Ixan^’ tiliniHMl. 

Tlu‘-S(‘, tlmu^ solutions an*. iiux^mI toii;<'tlu‘r, so that for 
each 1,000 parts <»f nitro-(*i‘llulos<' tlau’c' ar<‘ 200 .of oo])al 
or ffaialai’ach, 50 of liu^ci^Ml oil and 100-200 parts of soOiuui 
(<ti' aininoniuin) acrtatr. This iui\turf‘, the i)asis of the 
threads, is alloweil to osea])r t.hroui;h a narrow oi’iliec, 
the solv(*ut ])(‘ino* ovapor.Oe*! hy warmth and eoiahaised 
lor use oviT a;;ain. 

In th(‘ ap])aratus e‘in]>loy(‘d tlu' mixture eseajH'S IVom 
ii res(n-voir, tlnvapL^h ai])ip(“*and on to a Uioxdn^^’ smool.li 
siirfaci\ naiui'ly, a eylindt‘r slowly reyoU ino- on a shaft. To 
hasten tlu‘ hard<‘uin^ of the soft threads, llu* part of 
tlie (‘vlinder iM'hind tlu' nozzles is (*r)\ei''’<i witii a easirii; 
tluit is kept at a hioh OaiipTat ure hy jm aoH ol a s(,eam- 
d’h(‘ ra<liant heat quickiV e\ ai)()ra.t»‘S th<‘ solvent 
in the threa<ls <ni tlie cylinder and soliditi(‘S tluan. 'Plu' 
motion of th»‘ cvlimho' forces tlu' eva[)orated soKamt into 
a s])ac(‘ win-re it *is (*ond(‘nse<l hy a cooliny Vi-sst-l sur- 
roundine* tin- cylinder, ami drains away at tin )>ottom. 
This cooling' s))ace is lilted with ]>erlorated hatlles to 
^ni(l(i the va])oin-s into contact witli the co(tliny‘ suriac- 
Tin' luinhan.ai thia-ads aia- continuously la-moNed fi*om the 
cylind(*r (which is (-ucIommI at every olln-r pari an\ 
biajken thrt'ads heini; lifted from the surfaei- oi the 
cylinder by a rotaiy brush, ddie cylindej- is kept (by 
l)y contact with a pa.d (d* felt. 11 the thn-ads issuing 
from tlie njjz^h- Im' broue-ht into contact with a iinislied 
tiire.ad of othci’ material, sueli as cotton or wooh*a mixed 
tbri'ad is olRaint'd, wliiclj is drawn oil' in tl.ie same way 
or tbef'tlnaard can be impiaynated with a mixtun- l)eior('- 
hand an^' then ])ass(Mi tln^meb tln‘*machine. Instead ol 
a movitiff sui-faci', a tix(‘(^ surface aud mgsabh' nozzli- can 
bo t3mployed in formiiie* tin- tluvad. 

•Tlit*,s(‘ old(-r nn‘t1n)ds aud*devie(‘s lia\(', iu tin* eours(3 ol 
a f(3W years, b^H'u succeeded *ly a«uumb('r ol otb(-rs, ndat- 
iue- tpo ('itiuT aif im]>rov(‘nn‘iit in the spiniiiny proeess, 
accelerating tlie hardening, washing aud deiiitrating or 
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tlu'. t.]ir(‘a«ls with ihniHvproolini;- salts. It 
wouM be b(‘yoii(l tlw' sc'ope of tho presiait work to ^‘o 
into tb('S(‘ proc(‘SS(\s inor(‘ closely, an<l it will be snHieient 
to say that both Kne thnsnls of arilticial silk an<l coarsi' 
tlirea<ls in imitation of bristles are' now pi'oduccO by 'this 
means. 

DKMTliATiNi; ANI> CV4.(»TTK1N(J rYUOXVMN. 

Owino' i,() the high inllammalnlity of nitr(»-cellnlos<‘ and 
the. lixplosibility of* the higlfer j\ii»ro-com}>ounds, a d(‘sire 
lias long (‘xisted that the cellulose should be deTiiti’ated 
l>efor<i putting it through further ti'eatment. IbM-(‘. 
again Chardonm't, th(‘ inveni.oi’ of ai'tilicial silk, was the 
first to e]n])loy a fairly suitabh^ im^thod foi‘ this jairpose, 
by tnaiting the pyroxylin in a bath of nitric acid, diluted 
with watei’ to the sp. gr. and niaintaiiHMl at a 

(,em]»ei-atui*e of )12-dr)’ tk The ])yroxylin gj‘adua.lly ])arts 
with its niti'ic acid and in a few hoirs chang(‘s into a 
lowt'i* cai,eg(ii-y than tetranitro-cellulos(‘, be., it contains 
over 6-6^, jK'r cimt. of nitrog(‘U. 

'The desired < [(‘nitration can lx* <l(‘tennin(‘.d by analysis, 
either by tlu' Schloesing ni<‘thod (lilx'ration ol nitiic 
oxid(! in ]a'(‘S(‘iice of liydrochloric acid and (Vrrous chloi’- 
ide), 01 ’ by a solution test; and th<‘. fact that denitration 
is edccted by tliis jirocess lias been d(‘inonstrated by 
numerous analysi^s. 'rh(‘ o])ei'ation is nearly c</mplet(‘d 
when the substance ci’ases to be attackeil by tin' usual 
s(jlveni.A of c.ollodhm wool, viz., <‘tln‘r-alcoliol, nitrous 
ydiiei’, etc. Tln^ mat(‘rial is then washed with lukewai’m 
wat(!r ami dri(‘d in a current of warm air. Tlie comphv 
tion of the opiu’ation 'is indicat?‘d by the incipient sofbm- 
iug of tin' jiyroKylin. 

In fills I’eaction the liquid concentrates in proportion 
to the nitric acid abstracted from tin'. ])yroxylin ; l^ie 
same bath can lie used«over and ovei* agijiin aft(T biung 
r<;store<l to the <lesired concentration. ‘ This factor* and 
tin; temjHirature of tin*, acid may be varied between wide 
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liiiiiis, tiie lon^'Ui of i^eiictioii v^aryiii;:;* witli 

tlio waruitii JvnJ coiUMOitraiion of nitric aci«l. 

To C(»lour tlu* pyroxylin, it is ^vasl^c<l with lukt‘wai*in 
watei* on leaving th(‘ ])atli, tluni dippcnl in a hath of dye, 
in cold wahn* and finally <h’ic<l in ^\al■m air. 
Whtai the* method is a]>])lied to aililicial silk, it is un- 
necessary to introdu(!e metallic proto-cldorides and oxid- 
isahh^ oceanic ])as(\s or alkal^ads into tla^ solution for Ihe 
purpose of iHulucine- th(‘ (‘Xplosihility of the spun collodion. 

Va,rious rtslucine' oceanic substances, and »‘ven pure 
water, will d(mitrat(‘ jiyroxjlin, hut in a smaller d(‘^r(‘e 
than nitri(‘ acid. At ttanperatures above 10-20 LK, 
pyroxylin and alcohol i-eact «|uickly enoue']» ; lumce, in 
denitiatine- artihcial silk it is ])referahle <o <*perate in the 
cold. 

hjollo<lion cast into plat<‘s amhmoulded in various v\a 3 S 
can h(‘ used in ])lae(‘ of elass, mica or horn for windows, 
V(*ssels, tra,ns]>;irent frames, etc. 

( hip)’o-(;om])(nncJs are excMillent denii.ratine- ae(‘nts, and 
n'Ceiit (‘Xperiments hav(‘ shown that tluw wall a<'t well, 
not (UiK’^ in a('id or ammoniacal solution, hut als(* i)» the 
ahstmee of either acid or ammonia ami mendy in })r( >e!me 
of alkali chloridi‘s. 1 kmitratine- solutions can he pi’e- 
])ared in various wa\'s, such, for instance, as dissolvine 
cuprous chloi'ide in alkali cJdorid(‘s, or hv w arjuine; ilu‘ 
nitro-cellulcKse und«u' i,r«‘atm(mt in a mixtuj'e ol cuprous 
(jhloihU and common salt, (for instance^ in pi'eseuce ol 
metallic c(^)p^‘r. 'P^^pical proportions w'ould Ije- 1 ])aj t 
of niti'o-cellulosi', 2\-h ])arts ol cuprous chlori<k, 20-o() 
})a]‘ts of common salt and sutlieient weih-r to prevent 
au}^ (Aystaflisation in the solution, d he ti mptavitina'- 
may In* \ pt at 2.V100 (’» * 

Other methods for di«nnishiue- th(‘ iijllammahility ol 
celluloid, or making’ it inca]>ahle ol ieuitiou, aix* eiveii 
Wow'. • 

'rile celluloid solvimt is tfeate^ wdth an additioii ol a 
silice 4 )iis (!ther*sn(*Ji as amvd or m thv I silicate, or a suit- 
ahl\' dissolve<i solid siliceous ester like etiivi disilicate. 
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Tn ilio pi’os('iico ol' bi'oinates in the mass an addition ot 
iVrric clilurido (lissolwd iiitlio cndluloso solvent will ^‘ener- 
ate ;:;as(‘s t hat stitl(‘ conihustion. 

An alcoholic solution ol* calcium chloridi^, of about 20 
])ci‘ c<‘nt. stnm^ih, is a<l<lcd to jp.i acetone solutioif of 
c<‘lluloid (about 10 ])er c<'ni. strength), in suefj <)u;intity 
that 10 parts of c<‘lluloid arc^ pr<*sent to (‘ach pai*t of 
calcium cliloridr. The solvent is (‘A a] located, and the 
n‘sidu(‘ is rolled out in thin sheets an<l driisl at the 
ordinai'V l.omperatin-e. The proportion of calcium chloi*- 
id(' can Ik* rais<*d to 15-20 ^ler c«nt. (Vilcium chloride* 
n!ay also be added to comminut(‘d jiyroxylin, tin; mixture* 
beiuL** th«*n moist(‘n(*d with alc.edml and mille*<l at 20 ' ('. 

A ;;‘ood })re)duct is e>btaine‘el by mixini;* seihd-ieMis of 
nitro-c<‘llulose (‘ompemnels with ac(*tyl cellulose*, d'o 25 
)»arts e)f ct*lluloid seilutiem are* adel(‘ej 6 parts e)r ma;4’n(‘sjum 
cJdoride* disseilvesl in nJcolml eir d(*nature“d spirit anel nrixe*el 
with d parts ejf tin<*ly ^‘I'ounel asbe-steis. 

Te) 1 000 parts, by we*i^ht, eil e*e‘llul<vd are* adde*el 1,500 
jiarts e»l‘ fish eiil. 400 ol ^’um-arabie*, 100 of i;'(*latine anel 
40 e>r e^olzji etil. 

(de-lluleeid eir nitr<i-ceellule)sei, eIisso1ve;d in acetone, is 
mixeie] witli seilutiems of aluniiniuni chleiride*, strontium, 
niaijnesiuni eir e/alciinn (‘hleiriele* in me*thyl ale*e)he)l. 

Xiti‘e)-c-‘llulejse‘ is niixe*el with aluminium salts, in which 
case* campheir may be* partly eu* e‘ntire‘ly elis])(*nse‘d with. 
In ane»t]ie*r m<*theKl a saturate*d seilutieaj e)f aluminium 
chloride* e)i- nitrate* in ace*tyl acedate is mixeyl ydth nitro- 
cellulejse* 

Shjckrr's Uninjhtnnnaldr ( V/Z/c/eue^.- - Steicke*!* ])i’e*])ari^s 
a mass pe)ss(*ssin;;' the* vjduable* ])re»p(*rtie*s eef c(‘lhile>iel : 
transpareiiicy, tle*xibilit.y, tem^hiift'ss anel pe‘rfe*ct ])lasticity, 
associated with t-bat ed' be*ii)o- ceuulmstible* with ditliculty. 

At the me)m(*nt of formatiem tlie* tinisheMl, Imt still soft, 
mass eef ce*lluloiel is tJ*e^ate*d wivh an aelelitiem of staunemn^e 
chleiriele, which re‘mainsii;n the mass, and, eiwin;^^ te) rneile^- 
culai' e*eimbinat iem, e*ntire‘ly ])re*ve!nts combustibility^ prei- 
sielerel a sullie*ie*nt epiantity has Ix^em use*el. 
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On(‘ parts, by of nitrat(‘(l cotton or 

nitrated paper are, niix(‘d witlj 400 ]»arts of canijAior and 
70 of stannons cldori<le, tla^ wboK* Oein^ moisttaied with 
too parts of alcohol. After standing;- tw(ilve h^Aii's the 
ina^s is raised to 60*(h by ])<‘issin”- it through w.irni 
i'»)ll<'rs, and is kneadiid until perftx'tly ]ionioi'‘eiH‘ous. l)y 
incnsisin^’ tin* proportion of alcoh(>b tie* mass can 
km-aded and worked in tlw' 4*old. 

This ])roc(^ss furnish(‘.s a transpanait mass, which can 
be workc'd in the nsUtd way. 'fo obtain colours, cuprous 
cbloihle is added for l^j‘i*ous cldoride for brown and 

black. The mass will burn only wluni la^ld dij'ectly o\(^’ 
a. Ilann*, and ceases to burn or esaai e’low imiucdiahdy it 
is taken away ae;ain f’or special articles, such as cart- 
ridjLtes, 1 hat ar(' d(‘sired t<» b(‘ moi’e readily combustible, all 
tha^ is n(‘C(‘ssary is to reduce tbt* ja’opoi tion of stannous 
chloride and th(‘r('by ineiaast^ the intlammabilitv. 

SI (‘(‘((hcl’s Vt jfrhi ( i n .-—\)vy c<‘llulos(‘, at lo tt is sul- 
fused with sult)hivic acid ' oS (1.; and l(‘ft in contact 
tb(‘r(‘with ha* some little time, after which ti>e achl is 
waslc'd out comj)letely with waba', the ct'lliilose beine 
then dri(‘d and milled. It is n<*xt intimat.(‘ly mixisl wuh 
n^sin soap in a ima-tai* and tr<‘ated with a solution of 
aluminium sul])bate. 8’h(' mixture ol modiiii^d cellulose 
and aluminium resinate is dried, and pn'ssed into blocks 
in a hydraulic pn^ss. The blocks are cut into slieets, 
which hi tui’ii are monldt‘,d into the desired sha])(‘ by 
imans of hydraulic pressure. 

(%'llnl<)ul if ml i\rrl' -According' to the 

nu'thod of llaeemann, around cork is impivuiiated with 
a solution oT nitrated cejlukise in I'thm- “iid aieohol, ami 
pi*essed i o monlds, thi‘ ]fl't‘ssin'e llt'ine' maintained until 
most of th(' sol\(‘nt has fvajiorated and ihe mass ri4ains 
its s]ia])e when the moulds are opeiu'd. For* small 
a^-icles this tak<‘s four t(T six (kyys, and to lacilitab^ 
eva[)()i’ation tln^ moulds an* ]>ei'4iorat(“d and lin<Hl with 
win' ^’auze. Idic ju’oduct known as “Subrit is used as 
a substituti' foi' (‘ork, liol.tle corks, insulatine- plates etc. 
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KoUerf^ CdhUoid Stdfxtifufe. — Highly concern tra tod 
collodion, j)iv‘])anMl by immersing iiilro-ccllulose in etlu*r- 
alcohol, inetliyl (dhnr, acciic etlnn*, acedone, or mixtur(‘s 
ot* tlnvso, until tbo solvent is com])K‘ttdy saturatorl, is 
mix(Hl in an autoclave witli a l»i^l})y mass oi‘ iiitrato<l 
C(jtton or ])a))('r that has bc<‘U sb‘.e})(Ml witJi oil of tui:- 
pentiiK^ containijio- sul])hur, castor oil and j*(‘sin, tui-})cn- 
tiiKi rc'sin, sliollac, colo]>hon 3 ;^ mastic, ('anada balsam or 
copal iTsin, in solution. The mixtur<‘ is carci'ully lioalcd 
in an autocla\(‘ to lOO-lotr (! , tlu‘ ])r(‘ssuro Indu^- raised 
siinultamHuisly to 1:2 atmospluirej^ by means ol‘ an aii’- 
])''amp Tbe resulting j)»‘j’rectly transpai'ent, gelatinous 
Tuass can 1 h^ ConmMl, for ('xampK\ into thin slieets ser\in^- 
to cai’iy a s(‘nsiti\(‘ layer of emulsion tor ])boto^rapbi(‘ 
j)Ur])()Sos, or c;ni hr cut with zi^za^’ ed^'es and .]>ri‘ssed 
into tulu's or Ixdls. * ^ 

JiKuniihitsUhlr (Jcl I tdoiil Suhstif n l (‘ . — This product is 
obtaiiH‘d by ti'eatin;; e(‘llulos(‘ with strong caustic, potash 
and subs(M|Uently intro<lucini;- va]>ouvs of carbon disul- 
])bid(‘, tli(‘ process l‘urnisbin^- a i;vlatinous, pale yellow 
ti'anspareni mass of bii^’b viscosity and adbesi\e pow(‘r. 
The cellulost* is e.liminab;d from flu; mass by wasliin^* 
with siilt and watm*, lea\ in^* as the rc'sidiu' a compound 
of potassium, sulphur and carbon, the (‘lasticity, trans- 
pa] *( ncy and solubility varyinn- according- to the amount 
of cellulose r('.move<l. This mass is also clainuMl to be 
suitable for the ])]-e))ai’ation of a peidectly tranwpai’ent 
])a]K‘j* that is entin'ly una.cte<l (Hi by water ^ 

A'///o/fdc or Fdn'ul'thohi — 'Idiis is a variety of cidluloid 
yi a solid or Jiijuid form. d4ie lattei’ is obtained by dis- 
solving 40 parts of nitro-C(dlulose in '20 ])arts ob ctslar 
Avood oil and fO of antyl acetatr, and is used as a dipping 
lacepKU' for Jiietals ol all kinds ;«tind tb«' sf)lution can bc^ 
also aj)plied to all kinds of textile fabrics. To obtain 
solid xylonite the solution*^is evaporated. Anotlm* 
r(u;ipe reads ; Nitro-cellclose* 10 parts, amyl ac(‘tate 
amyl alcolcjl 25, <'(‘dar wood oil 2, benziKi; d. « 

Xijloh'dr is pn^])ared as follows, according' to tb(^ 
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patoiit : the dih-d finely uivn’dcMl p; 

coTn])f)iiH<l is tiTatr.l with a solulhm ol eaiupl 
solN'(‘iii liiai. not «lissol\(' pyroxylin Tie' 

is ih(‘n expi‘ll«‘tl and th<', ina^-^ is linally oxjiosrf 
ale.oliolic, v;kp( all’s. 


^n'ox^din 
lor in a 
sol\'(‘,nt 
1* to hot 
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CiU'PP ci'lhilnid, IVcc IVoin nil ndditions oT (•< 'louri!!^’ 
iiiatlcj', colours oi- oilier sul)stainM‘s desioiuMl for ilie 

])ro(lucti()ii of ^]>ecia) etlerts, is nearly colourless, and in 
tliin layers is ns clear 'ns ^lass or l'nintl\ yellow, \ery 
(dastlc, 1 rails j)ar(‘ lit to translucent, liard, s<ilid, nearly un- 
breakahhs and can In* cu1 ^\itli a knife or shears. It can 
1 h‘ made harder or softer hy suitable .atlit ions, though all 
ntt('in]as to r- uder it soft and ])lastie like L;utta}M‘r(-ha 
ha\i‘ faih'd. (kmti-ary to eni‘li«n‘ slatt meid.s, cellukad is 
not electrilied h\ friction. t\dluloid has a faint smell of 
cam])hor, this smell, \\hi(‘h is not <lisa;;’i*eeahle, Inn'ornin^’ 
stroiim-r M Ih ‘11 the mass is riibhed and foinnin^' a means 
of identifyine* celluloid. Hisited to I'Jo (' it, lii'cnmcs 
]Mastic, ami in this state can lie moulded into any de- 
sircil shape Separate jiii'ces will coa)(‘sc(> on iiici'e con- 
tact when i warmed At about 1 11) (' celkih'id suddenly 
loS(\s its colouryiml trans])arency and al- about. 5 hii^'lna’ 
. docomposi s, with lilii'ration of pan;;viit re.elily Jnllam- 
mable va] tours. 

Warm, jtlastic celIuloi<l forms an excellent ceme.nt for 
nn tals, a jiropM'l v of considej'abh^ utility in th(‘ jiroduc- 
tion of inlaifl work. 

Celluloid .Mtftinis in warm water, becituies Ihsxilili* ami 
somcwliat plastic, so t.hat it cm be easily •moiildetl to any 
shapi*. This behaviour also, is vm-y \aluabl(‘ In tlie 
nianufactui-e of c- lluloid articles, sinct* tin', moulding' jtro- 

(bb) 
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{‘,i^ss IK oT(‘a.tly raciliijit<*d, loss of iiialtTial is ])ro\ enttsl and 
iiiiir is sa\(Ml. 

\\dii'n iojiit(‘d, ('(‘llnloid Imnis witli a smoky Hann' and 
nioi\‘, ]-a,|)id!y tJiaii s^^alini;’ v^ax., a. smell of (‘am])Jior Ix'ini^ 
a|)))ai-eiit, i\t ilu‘ sainr tim<^ Wlaai iJu' ilanie is blown 
•out sliordy a-fl'T iynj^^ion, tlie mass ('ontimics io o*]ow 
briskly and to L;i\e otf^biek i'nmes of camphor that wall 
^oon dark(‘n a small room.* rndonbt<‘dly the enn-coj,ton 
burns in ibis cas<' at th(‘ (exp.Mise of it.s own oxyeco, but 
till' (emper.ilure is not sii!h(-ieiitly hii;’h U) ii^aiile th(^ 
distilhn:L;‘ camphor. This behaviour indicates most (th'arly 
that celluloid is not a. clc iiiical combination of c,a,iu])11or 
and e-iiii -(‘otton or c.ollodion w'ool, since it is cbara.(*dci*~ 
istic of clnmic.d (‘,omponnds that the sub lanccs (Mitei*ine- 
into cf)mbination ceas-‘ to exist indc])cndcntly in the 
co<npoinid. * 

fielhiloid can be i oiitcd j»nly by a nak(‘d lieht., and if 
legated in a N'«-ssei it[ an\ kiml it simply d(‘compos<ss, as 
;ilready menii.>n‘»l at al)out 150 siiddenivandcom- 
])let.el w it b the lib ‘ration of a. e-ood deal of onok(' In 
no^case, h(Ave\er, is tb<‘re any icstion of an ^ |•iosi()n, 
foi’ celluloid caniiot be cx[)lodcd (‘ithcr by pressni-e, siiot'k, 
ptsaaission, friciion, heat or ,iny other means. (.Vlhiloid 
is no lone<‘r i;-nn-col.{on, but. a subsi.anc(‘ ililieriny th(‘r(‘- 
from in <dl its pi*opcri.ies. 

The j.r(t]n-rly of cclhiloi<l of softeniny in hot walor 
c]ia.bl'*s it to b(‘ cut. into ‘sheets of any dc-siiaMl thi(;kness, 
a.iid attacli i^si-lf like putty, to Avood. marble, etc. 

If two surface'- i . cclluloi<l In' coate<l with colknlio]} and 
])rc^sed t.oee,t,li(a-, the tw'o she,*i.s, etc,, A\ull unite tii-mly U) 
foi'iii^a. solid Avboie. 

C'‘lit.a)id is insoluble* in watci* and on this account 
is suitable for neikine^* domestic artielws, such as knihi 
hainhes Tbouyi* it, is noi. dirciMls attacku'd by concen- 
Tra^’sl sul])hurie acid, it *ei‘adually dissoK'es tlieaa'in in 
the cold, a .small ])iece, eutirel*e disappearine- in abo\it 
thiilw six hoiii’'', it, also gradually ddsrolves in c<»neen- 
trat.e,(l nitric acid, ami In boilin;^' caustic [)otas!i. 
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Tli(‘ tonsilr strcno'tli of cvlluloid is wry ooiisithTahlo. 
^\ (*(‘! )r<li n^‘ t'O tin* results ol m I<‘\v crii^lr t»‘sts, tin' (‘l(isti(' 
liinii is about 2()0,0:K)-24(M)b() l)». ixa* stjuaiv incli, tliat of 
ii'oii briiiLi about l*)0 as ^-rcai, au<l ibat ol wood 

a])oui. s(‘\a‘n tiuH's as i^a'oat. 

d'lio olasiicity is also Inuli. as can be <li'iu<'nst rated l)y 
an easy ('Xjjerinieiit, d’be lip oi a celluloid bairpin loi’ 
instanci'. can be Inail round until tlie iwo ends nu'et. an<l 
liack aeain until ll»e rnds ine-'t at the opposite side; and 
tliis (*an b(‘ done any number ol times, tbe pin retainin^t 
its oi’iuinal a])]>earan(‘'‘ wlam stiMiul^^i'eneil ^.ut. 'To br»‘ak 
oil tbe tip it must be beiit. to and 1 ro r.ipidly witb con- 
sider.d)lo forct'. d'bese simpl*' t<‘sts cbsirly show tbe, 
extreme ela^ti(‘ ]»liabiiit.y of celluloid. Tie* sub^tance ca,n 
be stained an\’ d(‘^ired colour, and tbe colouring matter 
is not absorlu'd merel\ su])erlicially but pei'nieat('s tbe 
wdiole imtss as can be siam li'om the li*actured surface 
of Celluloid ailicles. J)\' means ol suitable additions and 
treatment, <*elbil(»id can be madt* to imitivte a larm- \'ariety 
of inateriaU, ioi* wbicb purpose it, is larm*iy used. In all 
conditions its surface is e\tremel\ smootb ami bistroi,i^. 
it can be sawn, tibsl and turne<l in the lathe, and in 
eviK'ral treated like liorny materials. 

t '(‘lluloid can be rolle(l polisbi'd, pressed, cut an<l 
ba,nimei'e(l and can also !«' kneade<l at a teinju'rature ol 
145 ('. so tbat occasionally, it may take the ])laci‘ ol 

met ds, stoma wo(nl and \\<i\. 

Tlie sjiecitic j^ra\it\’ of celluloid \'aries ac(*(ird,inL;' to tin* 
deerec oli ])ressure it has suM-aiiH'd in tlie manufact uiaa 
tl^e mean beinp^ 1 o. 



(JilAITKK, V. 

'rK^'l'IN^IsC'KLIil l Oil) 

« 

Tiik i\'<‘ (‘\;n»iiua( i"ii of (‘rllulold, l.lnit is in say, 

11h aclua.i ('• lUiposilitai (if t.la* inL;r(‘<rh‘iit'- 's vafc<»r»!ni^ to 
1 l(MnV,(;)‘rnin) allt'ndcd with no diliicully, w]u'r(‘as the 
ijUani ]t.aii\ (• (Iflofininal ion is /ai- less <'asy. 

Mincial ailjimcls can lx- <l«‘t.(‘cici| hy ti'catin^' tin' fiju'ly 
ras]MMl (ir sl»rf<l<jc<l (•(‘lliiloid with (‘tln'r. chlorofoian or 
other Volatile sob. cut at. a moderately warm oanpm-at.ure. 
ruder iJiis li'i'atmimt nia^'iiesia, ammoniuiii |ih( )S]>hate, 
h>ad })orale oi- ini;'rcdi('nl.'< are 1* ft Ixdiii 'l whilst 

nit1‘o-(.*elhi!(‘se (min-cotton), camphoi’ fatt\ oils or ].>aralhn 
wax pass into solution, ddie examinai-ion and detm inlna- 
tion ol‘ lilt' insoliihh' I'esidiie is p( rfoiaiusl on the oi'dinary 
analvtieal lint's, thone-h stiim* dilliculty is inti']’j)osi‘d liy 
tlic )j'L:‘ani( compounds latterly t‘in])l(»\ed instead ot 
camphor, d he (‘xaininal ion of the solut.ion is rathm- 
dillit'iilt, hut the nitro-ce!lulos(‘ can he dtdermint'd l)y 
C()n\ ei't.lno into ta'dinary C(‘liulos<' hy ineans^ol O'duc- 
iiie’ aeents. If nitro-c«'lluios(‘ he tr'at''d with a con- 
c.t'utwih'd solution of fci-rous t hloridt' ind^in addithm ol 
liytb't' ''l()]’ic acid at IhQ ( niliic oxido e^as is I'Nolxt'd, 
the preci[)itated iron diydrtexidt' is ivdissoUt'd in tin' 
hydj'‘Jchloric at'id, and si ructurch'ss c.ellulost' is leii ht'hind. 
<#\c(*ordine- to lladow, a Jmilar i‘cduction is ctl'ccXt'd in 
tlu' case Of i;un cotton tiy ti't'^tiueiit with an ah;oholic 
Molujiion of so<lu,nu sulphydrat<‘, tln^ [>rec!pitatcd ct'llulo.st' 
heine- tIu'U cart'full} waslicd with alctdioh di’itsl at lt)() ( . 
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and \v(‘i|j;luML Tin* d(‘tri*ininaiinii of nU roi^'rn in c*(‘llnloid 
can ])r()hal)ly (dliu'ird liy Hie liK'ihod ('inploycd l>y 
Wallrr (^aini Tor tlw' niii'oi;<‘n of ^^nn-cotion A wriuluMl 
(juaniity of ynn-collon is i.rcat(‘d with an (‘(jiial (|iiantit.y 
of ('onnMit rated sul])]nn‘ic a, rid in a tiilu' tllhsl wKli 
naa’cury. Tlu* j-raetion Iil)i‘ra0‘s jdtric acid. whi(;h arts, 
on thr nuM'cairy and oxi<lis(‘.s a pmiion ol sanu‘, niti'i(' 
oxidi' t^'as ))cini 4 ‘ ^lv^n otl! 

Alter tile reaction lias centinn'‘d for se\ei‘aJ hours, tlie 
\olnnie of the idtric oxide i(as is n'adoti'in the ^-radnated 
elass iiihe. and a solution (trderioi^s suiphatf is a<ldril . 
this alisDi'hs till* ni(i‘ic oxidt‘ o-as the aniomd ol' whii-h 
is indicated 1)\ the shrinkae'<‘ in \olunie in the tiihe. 

(^■l!uloid heini: soluhle in hoiline (MUstic potash eerlain 
oF its constituents can Ix' deteianini'd in thi"' \\a\, the 
presence oF ])henol For ^instance, as a suhs|itut«‘ Ija’ 
(Miujilior. heine' in(licat'-d hy the smell it i;i\’e.s oil' undi'r 
this test. 

t'ainplior also can he dcte('i«‘d hy t|^ie smell, jiut the 
ijuantifatis e determ inat ion is more dillicull . An apjiroxi- 
mate determination can piohahly he ohtaiiK'd hy hoiliny 
tJie limily ]) 0 \\dei-e.l celluloid in w ,it''r until the stiielf oF 
camphor has vanislied, the camphor itsel! ha\ine been 
carried (.tl'lo tie* shMin. The Fatty <als, Fats etc., nicor- 
pf)ia.t(M! with celluloid <‘an he detect, cd hy sajxaiiFy iiie the 
residue From the jaa'ccMliuo test with (MUstic. pot, ash. 
This corn erts the Fait \ a«tids into sol uhh* soap, ■>; tlwit can 
he .^epai'a<“d ia th(' Usual w'a\. Mineral (ioha^iiny matt-m’s 
will hi- Fyuiid in the I'evjihie From tin* solution in ether. 
W'liilst t,h< dissol\*ed eolourine' matt-ers must, he di'lecled 
hv theii* clumirci! i‘eacli(Jiis or physical properltes 



('[lAPTKIJ VI. 

Af*l‘lJ(’A'!'l(>N \\M) Tin; VTM i'^NT OV CKLl.l I.Oll). 

• 

('i:T.i,rL()ii> is us( <] lor a vaii<Ty()r |inr]»()s(\s tiaft 

:ir(' (*( mslaiilly tln'iu' tuAV iVw il’ 

any in<lnsli'i(‘s ni \vl\irli t-iiis snl>^taiu'»' ,i()rs not, fiinl 
nniploN in Noun- iorin < r oHhm*. In its natural 
(‘()if<li( ion. williont tlu* atlditioi* of coloni'ini^ inatt<‘rs or 
olhoi- a<linn(.‘(s, ccllnloltl is \<ny I'xtiaisivcly usn<l, (‘S])(a‘i- 
ally as a sn1>s{ilutr lor Intrn, rmci \ . t.oi’toii''‘-sli(‘ll, coral, 
inalacliii'', la[)ls la/nli, niait)lo, M»oiiy, xa'it or lilack 
ainlM'V. hron/c articlo^, ca<tntchonc, (‘Imnili', (Ta .nul in 
fact* t.lii'Vc is liardlx a sini^lr sultr-.anco Unox\n Ian aiiat 
attoinpts iiavi' h iiuclo to iuiiT-alo il xviiii c(‘lhiloi.( 
l^'oi' llio al)o\(‘ ]airj)os<‘s it is nsod to a xory lar^’o extent, 
and inanx arti(tl«‘s of fancy w.inx ornaments, lia,i dwai‘(', 
etc... ar<‘ of eellnloid. In man\ o.tlu'r la-anclies, I, on, ei'llu- 
loid has ionnd a])|>licat.ioii, sneii as artilicial teeth, th^xihle 
inirroi's. <h'corations in the nt‘(>;ilest vari<‘ty, stK'ctacle 
fraiiu^s. Wfitfh cas<'s, Imttniis, ]»i|K‘ mouth ]^iee<‘^, ciear- 
hold(‘rs, ash trays, etc. • 

JnJ'ancv eo,),ts and hardware ei'llulnitf is y, osl !o]’ mak;- 
inif ]tr‘ 'cht‘s, hairpins, l»raei'h‘ts, »'haius. farrinu's, cross<*s, 
inedc'.lions (^latlier h\' itscll or in (^ouihm.it ion with inlaad 
or lixctcd imdah ), imitation horn, toatoise sliell, coral, 
Jvor\x «‘tc. Jt is also made into smooth, ndaid or Stamped 
o.iiti ons, knite handh*s. piyx<'rd>ook and alhiim co\eis, 
cie-areltc case's, notehook co\ef , tiaxellinp- cases, shoe' 
(‘Vcfids. ])U]*ses,* p“n and pencil ca^ s, ;an as. drumsticks, 
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lhii;v]*-si Jills,' st‘r\'ir( u* ring’s, (‘in-;ii--1i(»l(l('r,s, dollis'’ hcjids 
.‘iiid htulics, and piciiirr ('nniM'S, limii'cs lor naini's, 

stick, uiidn'i'lka ,‘Uid win]) handles (in a ^I’cjit \jnicty of 
shapes a!id palha ns |,haT coiiipet<‘ k(‘enl_\ \\'ith handles of 
other nnteiaals). hilliai*d halls, cln'ssnnMJ and othei- liei.i.res 
used in ^aines. (*tc 

h’or fans crihdoid is a somewhat ex]>ens)ve i]iai»*i'ia.l, 
hut is luwert h(‘less list'd. 

/m/as/r//.— < ‘eiluloid is usetl to a ^'(M \' 
lai-nv ('xti'iit. ;is ji suhstituii' lor horn ;ind hard laihher for 
in.'ikinu’ ]»Iain ;nid Fiint'y (‘unihs. d'he .Mjnndii'ini ( Vlluloid- 
w ajirt'ufahrik, for exjmijdt', lias k-iid ilown an i'\ jieiisix i' 
ji^jiut for ni.dxine' toilet eonihs, jintl c.‘in (urn them out at a 
pi'ict' i)('!o\v that of the sm.all imdst'i- \\ln» cannot atlortl 
such costly uiachiinr\, ('elhilt,id comhs art' hejiuti fully 
soft, (‘lastic jiikI diirahle. iiinl shai'c ^^ith toi'toist'-sliell 
the a.ih'anluyi' that, wht'h hrokt'ii, (hey c;in he repairi'd, 
ei]ual to new, h\ wf'ldini; Within th<' liist lew \t'ars 
celluloifl halls^ which ;ire \ cry clast ic, ;ind in m>od tlenmiii), 
h.‘i\t‘ h, ell put <in (he markft. 

Makei's of fancy wooden articles leive (;dst'n kin<lly to 
celluloiii. w’hich they use kii'eeiy in ditH'ri'iit. forms' for 
ctA'i'i'ini; and inlayin^ hi'\es airl other tint' work. 

In the iiriehinery ami huiMiny trades, aeain, then' is 
a kti'ee Consumption <»! celluloid for eiiieiw' tliscs, ]»ackine 
rines, tallies, \al\es, l;i})'', ]»istons. It is list'd in cojicli- 
huililiij^ lor makiiiLf <ixk‘ heaia’ne'^, sinci' it is not coi-rotlt'tl 
hy oil and t hereha-<’ lorms ,'dst> a m>od matt'i'ial for ax lc~ 

hoXCoN’eis r . 

in I'aihvay work celluhiit] is usetl in Ihi' form of 
w^asht'i's aii'l rinds for tiyhl.enine' uj) lishjilate.s. 

Siime cellulo)t| can he produi‘<'<i in thscsor jikitt's of ;inv 
tlesired siz it is iiseil ‘as ;i stopping' lor lloorine- that, is 
tkisirttil t,t) ht' wait vrt ie’ht . (‘sjieci.'ill C in ships fiml hoal-s ; in 
the, lorifiej', iii'li't'd, it. h;is also heeii jirtiptfsed ;is an I'X^ 
tei’ual coatiny' ('<> ]»re\'i'nt tht' ;M’ow'th of parasites. 

In tit'll! islry the use oi< ct'liuh itl has attahn'd consitlt']'- 
ahh'. imp irtance for tije manufacture *)f efun ])l;it,(>s, * 



APVTjK’ATIOK and I’KE AM’Ml^N^’ OF CELDFLi>I]>. 'O'i 

()pti(^;iDs (‘inpl«)y c-rlhiloid lor s))o('t;u-lc TniiiH'N, lor^- 
n(*li(!S, looimirS Tor nia^uirvini^- i;la.ss(‘s and oju ra o'lassrs, 
jnst iiu' stinn* as Imi'ii, (or1»>is<‘ sin !l or (‘aouirlioiir. 

In hruslnnakiny, ust‘ is also niiuk- ol’ rclhiloid lo a 
cousidnrahln o\t(*n(, siycr it. ].•' ss<*ssi‘s tin* yi^<*ai- advaiita^r 
ovM'i •^vood•and otlna* iiuiDrials tlial it doc's not warp in 
till' wot. liattorly also hoy's hristh-s lui\ «* IxM-n ro])la,cod 
1)\' still* ('(‘lliiloid tlii'oads. ^ 

•Art is als<j tin<liny (‘ni]il<'yinrnt tor ('olluloid, inasinnrh 
as i\\\y snhstanc(‘ so tar a^^ ja-osmt (‘XjMa-ionc' yocs 
nia.y ho i-cy‘<ird(‘'l as a dni-a)>W yr<au!d loi paintiny. 

In nn'dioiio' ot*lluloi«r has ''(M-n })i‘o]»os('d, an<l iisod, asji 
material lor suryioal handayos. 

t '('Ihiloid has, niorroNor. hcon used a*- a n atoi’ial lor 
stain])?' and prii'liny Mocks, and proposals has'o hi'en 
ri'conlly’ made t.o ) in])lo\ it as a suhstitiiD* lor t \]H‘ m<*ta!. 
In*tliis kittor connoction, howt \ or. tln'ia* is no ])i'a('tic*al 
(‘XjxVionoo at ])n son! a\aila.hlo as to its nt ility On tlio 
other hand, it has pro\('dan adinirahlo suh.^tii uf.i* h.r still* 
c.ollars ar.d oults o<pcciall\ for Iraxolloj-s ami p‘'d(‘strian 
I ourists in suninn'r, ( w iny to its cloan white ap;-' 'tun-o 
a.nd*ho.iny iinporvions lo ])e)-spir.it.ion and wa*!. I lie 
(M'lhiloid ns(‘d tor l.his pni'j'o.so looks liki* wa Ihstilloin d 
linen, is iloxihlo, and can he w<a-n tor months, h«-iny (aisily 
(‘leaned wi(/h soap' and water. It is also sniiahk* h r ])ro- 
tooiiN o collars on nidloinisaiid as a suhsiituto lor cloth 
laclnys ihat aio ('\posed to much we.u’ 

As a*hatJioj‘ suhsiituto celluloid hnds a'pplicatioii ha' 
coatiny hann^s, hnet los. <‘tc. 

l)oiny readily .soluble in ci riain volatile soi\ 'Mils, and 
insens^tiNo b) moisture, celluhid has e-.ide.its wayintif 
varnish inakiny, . ,specialj\ h'r Narnishes inti'inhal to 
protoM- metals trom rust^aml oxidation, 'hhis same jiro- 
])ertN is utiiisial in the inanula; ture ol Avalerpi-ool tihrics, 
jilace v.r calico, i'or hool jiindiny , i»ut ci*llu!oid is too 
(Himlaistihle to h(* recoiumenjed tor this jairposi*. 

ddiiis wa* si‘e' that, a ma.terial a hich, thirty years ayo, 
was reearded willi yMaat .*'Uspi<-ion a.nd was tloinauiced as 
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iiillainijialih' and dan^vrous, lias takini a pj'iMniin* })]ae<‘ in 
many ti’ad(.‘s and imlustri(‘s: and siii(*i‘ its ])i‘i(*,(‘ is now 
niod(‘i-at(‘, its spluav of ajiplicaiion will coniiniK* to in- 
(*n'as(' — as is siiown l»y the innnin('ra,l)I(‘ jiaionts taken 
( )Ut. 

As already Lneninuied, the oxeisslin^- plastieiiy of cellu- 
loid in a waiaii state naiders it ver\ easy to mal<(‘ ii]) into 
various artiel<‘s ; and it can Ik* tniaied, hoi't'd, tilts], t‘tc.. 
in ]ji-ecis<*ly tin* saiiu* way as tin* ordinai-y imiteriais 
work(‘d hy tin* tnrnei*. Rv(*n a tempt ^rai.urt* of 7.V (’. 
makes et*lluloi<l plastic enough It* he mouMt‘iI into any 
di'sitvil t'oi-in in the pi'ess, tliou:i4ti, as a I'uk*, \\t)i-k(*rs in 
ct‘lluioid heat It lo ahout 120 (\ at^\hi(‘h tcmp»‘ratnri* it 

is, of courst*, much more j>lastie than at 7^ ( ', 

Tli(‘ matrices in which the pressing is dom* must hav(‘ 
Ijt't'ii wannetl hel'oi’eh.amh 'Idle celluloid, A\aini<'d to 120 
(\. is plact'd in tin* matrix ami subjected to considi'rahh* 
])r(*ssure, until the imndd lias cooled t(*,oolino \\at(*r is not 
alw.iys l■et|uil■l•<i;, and tin* material is tixed in its m*w 
sha])e. 

]ii (‘Ul tini;' celluloitl, and in all other o]>frations wh(*re 
it has to h(‘ wtirketl with iron t(»o]s ami at hi^li sjjt'Ud, it 
is ad\ isahle to allow tlnips of w^at(*r to Tall on to the ]>oint 
whei'e the cut is ln'in^- mad<*. For articles that are to lie 
]'/'‘aien ru' jiressed oiit. the celluioi<i is jireiVi'ahly warini'd 
in water to -jO ( in oj-dm* to jU'eveiit siilittin^- and t{*ar- 
in;^\ It the (-elluloid has orown too hritth* l(j work easily, 

it, should Ik* dip])(*d in spirit of camphor lor a shoi't time. 

Dwnnoto the soluhiiity of celluloid in vhnous liijuids, 

it can Fk* (‘asily stuck on ot-hei* matei'ials or u])on other 
'c(‘lluloid. An a-dhesi\'e I’oi* this pui-}>ose is •Fo!‘nn;d of a 
mixture oF 1 jiai't ('F sliellac*, I ^]»art ol spii-it ol camphor, 
ami d-d parts oF alcohol. In aihlition to collodion, ]an*e, 
tiju'ly shj’cdiled’ celluloiii dissofNi'd in ahsoluh* alcohol 
makes a o-ooij celluloid cem(;td-. 

d'o iacilitate the i*scape oF ciimplna' va[»oui’s IVom tinisueu 
ai'i-icles, these should m»t. lie stoi'ed in^ clos(*d Imcy'S or 
cases. 
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# 

An important part in the working' up of crllnl(M<l Is 
])lay(Ml by tlu^ moul<lx, boili tluisc^ us«m 1 Ibr pr<\ssiiio- tlu^ 
C(‘biil(>i<l sluM'ts ami mbs, ami tlu)sr in whlrli (M'llnloib is 
tV(‘jib‘b in Ji more or loss (liii<l mmlititui. 



Fk, M 


bbi(‘S(‘ Pioulbs nro oi'hor.illy ol inotal : stool, bi'ass 
or siftiilar alloys ), aiib contain all tlio \ ariatioiis ol oonioiu' 
ol‘ tlio* linislus’l arlioio. so ibat no al'to]- tioatiimnl ^vill bo 
rofptirod. bbc'so ntouKb. wliioh arc mor<' (»i ios^^ olaboi ;itc, 
accor<lin,o‘ to tli<' naliiro of tin* articlo, aiv o\}'oo.-avo and 



iitti!iuin,s liilvc t.li.'r.'loiv Iv'ii Iii.i.lr to couM.nK t thoiii ol 
ol,h.-r uoitomlH, .Aion.loUohn, ol' 

inwilils. wliid. 1.0SS.-SS o-u'at a.lxauia.oo 'S , ! 

la; .aoplovo,! lor prrssiuo oa l.lo^uiio .-..lluloi.l w. ho ■ 
anv i.ivious wanoino. th.' wo-S om.^ a ha.l ’ 

a,.:'l thrrol'o.v willulrav. ino hrat Iron, thr rolluloal. 
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Fin's, 24 and 25 rrjaa'srni s|H‘(‘ini(‘ns oF ])r(*,ss(‘(l article, s, 
wl.iF Imu'. 2<; is a Innn'iindinal seel ion oF a woodnn niotjld 
do press or blow ctdlnloid articles, <‘sp(’(*iall\’ liaialles For 
ninla’i'llas, si ic.ks, ('tc., willioni any ions wariuinn- (d* 
the moulds, block oj* i*od celluloid, ol suitable ihicknes.T, 
Is immeis(‘d in boilinn- watej- until it is wa.iaiK'd to |/)0 , 
t and is (luai bent into a shape coi respoiidinn to tliat oF 
the mould, />. as shown at, and d'. It is then plac(‘d 
(plickly bi'tWeen tile two liab'es oF tlieUK'ldd c, IF'the 
article is to be selid, th<‘ (wo halves oF the mould ai'e 
pn‘ss('d ton-<‘tlior in a suit.-^.'lilr n aiuH-r. 1 lollow ai'l i(des 
,are mail(> by admiltiny sl(*am oi'otlca' press Uniil into the 
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noiild eontaininn- tlm (tubular) (‘ellnloid, thus Foi'cinn- the 
latter into all tic* contours ol' tin* mould In contrast to 
metal moulds which h.i\e to lx* w.irined uji a^ain each 
t me they aiv used. wa)od«‘n mouMs (*an be employ'd o\'er 
an-ain in .puck sma^.-ssion wdthout takinn fh."'‘m oiit oF tin* 
pi-ess, fhe low vunducli\ity oF wuiod ja'iwf'nt inn- the c(dlu- 
• loid li'om Ix-inn robbed <>1 its ]>re\ iously"* acciunulaltsl 
lieat. 

'Idle w’ood used Foi* moulds Js tnodei'ately hard, such 
as oaj^', beech, ^dc. 

Accordiii;;- to It Stublinn- cJa-ap and useFul mou^ls 
can be made iVom wa\ niojids i*v <-he (*l(‘cti'o imdiKxl, a 
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JlhlTIl. copper <lejH»sit, is stl'euj^rtjirjKMl ])y a 

coatinj^ of nickt'l, Avhieh is rukluMl <)\ rr witlioil, a wax 
cast keini;* IIh'ii taken oi* each lialf iIk' outer sidr of tlje, 
luould l)ein;j^- ])ackeil w'itli clay. 'Diesr wav casts ai'e 
"riikhed over.witli ei-aj.lnle in kaui a cnia lucl iui^ surface, 
•Uicl n fi'esli (‘lectro is made, (hi''- lilletl with plast;(‘r 

of I’aris and eui]>loy<-d as matrix for a mould of i'usilth^ 
metal. * 

MaKINO ( ‘k 1 lai.ol!) t )lt\ AMF.NTS 

For tliis ]»ui‘pose tJie 1‘elluloid is made up iido sluads, 
niie-1 weiity-lifth to hall an im n lhi(‘k aaid ah'«i(. I *J inches • 
wide 1)\' dO inches lony . rods ahont -fD inches lone aia* 
also used to sotne extent 'I’he celluloid u-ed is eithei* 
^]>erfect] V ’t rauspart nt vellnwish and liornx, oi‘ in tla* 
iorm*ol imitations of coial malac'fitt'. ainher and tortois(‘- 
shelk * ddieia' are two meth(»ds . »f w orkine : 

{(f) Woi'kiml l>ff il(>' i 'tfhl yh'o/vs' riie she ts are cut 
up in suitahle pita-e'^^w ith a circul.tr s.jw.and (,« ])ieces 
Avorked to jialtern A\ith fret saw. yn-a\ini!‘ t«)ol, oj 

turiH‘J (»n the lathe, to ioian hro ,ehes. «‘arrine-s. pi,i', 
inedallioiis. hracelei^, et<- . heine- hnish(‘d hy e'rindine' 
them smooth with finely ])OA\deH'd pumice ami tat, by 
* means of puick-runniny <liscs ol hu(‘k ram or carpet labric, 
and tinall\^ polishine Avith a bulline wlua i and le\ ieated 
chaJk. 

Thi' uffdpa’ity of articles are then ready for piecine- 
toe'et.hei' and^ liiouid niy the \ailon.s parts ol a. orooch, 
(‘arrine’, (dc.. beiny s( rewed toy* (her, litl>ed A\iti* <|)m oi 
liooks, jtacked, and sent out lot sa.le. 

d’o saVc materi<d and linte in the case of brooches or 
‘otlu'i- avtica‘s repress iitiuy 1 v^ iys or sla-ays ..f coral, these 
ar(‘ cut out of t.liin sbcvt- iMtctial and tiuisiied on the I at 
as aboA(‘, after w liicl. they are ma<ie soft a,iid th'XilRe by 
imTuersiun in boiliny wate'. 1’or a bwv seconds, an<l ( h(‘ 
h'avbs, coraJ twiys, etc., bedt me.ar.ous directions l.y 
band, hciny set innladr new position ny i a pel cooiny in 
water. Wiuv it- not for liexibiiity ol tlw celUmno, 
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sucli arti(*K‘s would coiisnuic fully tliroc tiimis as unicli 
material and tim<‘ iu tlH‘ makiiio*. Similai’ly, luvictdeis 
ai‘(‘ iuad(‘ oT straight, Ihit strips, and artiu* polislusl 

an' s()}‘t(‘U(‘d in liot wator, lent round a cii’cular Mock into 
tlio d(^sii-(‘d .shape, and then cooled and dried. 

(A) Working htj t/tc 117//'/// Tins pj-r)Ci^ss en- 

tails th(' UM‘ nf : — 

I. Metallic heatin;^* ])lates. k('])t liol hy jmsins of [K'tro- 
k'UJn, 'd' all, st.(*ani. 

' 2 . lh’ess(‘s. 

It. ^loulds or mati'ic(‘s ni steel ‘(ir ced hcass 

The slusds of Celluloid are softened on the hot plati‘, 
and cut ijito sihtahle small pitsM's with a, knife. Tin* 
])i('ces, rendeci'd ptadVetly ]>las(i^' hy heatiiiL: to atempeca- 
turi' of ahour 120 i\ art* n<'\t laid in the wf'il-wai'nied' 
moulds, and kept umh^r a fairly powerful pj-ess until tin* 
mould has cooled somewhat, whereupon t.he article is 
taken out of tlc' mould aiel cleaiu‘<l, ])olished and mounted. 
Metal ornaments laid in themouM j^vill incorpftrato with 
the celluloid thori aie'lily durini: pressing- Arlich's foriiu'd 
in (his way lose their shape iaitirely 'when reheate^k' con- 
sef|Ueiit.l\’ t his pi ocess is Hot ,idapted for the prodticlion 
of stri]>s tor hrac(‘l<‘(s, sim-e the Litter would lost* t.ln^ 
shap'' imparted in the pre.ss mi h<‘in;Lt‘ W'aj‘me<l in hot. 
Avater loi’ tin* ])Urpos<‘ of shajiino' them (o the arm as <L>- 
SCl'ihi'd undei* till- Cold pj*o(*ess. 

Crl/iil()'nl -The.n* comhs ai‘e made iirthe .same 

'.vay as horo c«)ml)S, so that any «nie a(!CU,tt<;med to work 
in horn (am make eelluloid comits, pro\ id(sl he uinL'rstands • 
how to polish This material. 

Tln're is, how'ever. one important ]>articular iii wdiich 
the twm proc(*s.ses (hlL'r to Lin* ad\anta^‘(* of^ celluloid,* 
namely, tliat tin* Iron hie, some ^)i*<‘liminai‘y (reatnu'iit ne- 
cessary in the cas(* of Jiorn is dis])(*nsed with. Tin* cx- 
t( nt ol this aiKantam* can M* realised hy conKid(‘rin^’The 
\aii ious s t-a ;;(•*- o I maki^ii;' horn cmidis up to t hat of cutting' 
tin* (neth. The holLwv |)art (»f the liTirn has tii'Ml to lx; 
cut cro.sswise into Ieni.>ths. thi'se in turn cut len<rthw'is»‘ 
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{ind sinp iioiKMi ni \vai<T Tor soiiu* Timr to soirni iiie 

hoj'n, aftt'i* wliich llu'v arc lastcuiMl on tlu* licatinc- stirk, 
lii'ld ON (A’ a lire aial tunilTjc^ m <»i*(|cr to heat, tlaan 

sti[l rnrthcr. 

Xo\t (*04110 th(‘. ])roC(‘NSos of s])i‘< Null lie- oui llat., s(*i‘a]aiic- 
t!(» unit‘oi-ni lliirkncss, jircssinc’, s])littin;^, sinool liini;- in 
tlio ])rt‘HS, , all oT Nvlklrli {ii’o nnncc(‘ssn,j‘\' in ili(‘ (.■aso of 
ctllnloid. 'rh«‘ ('oinl>Hiak(‘r*}>uys liis ]>latcs or of 

tin* ])]’o]M‘r tliickno^N, smnvs ihcm into suitaltlc sizes and 
snit)ot.lis out any irromiia,ii^it‘^ hy w.u'iinny tin* |fi< (m's 
nntU'i’ c’cntlo jirossnro. I'i'S'n in lln- iniUinc process 
(ri'lluloid ])r(‘senls srv(‘ral ad.v ant.ai;es oNi-i* Iwrii, llie piec<% 
of ( li<‘ latter lia\ i 11!^“ to In- clamped on tlie sioj/t' and ilie 
saws ae(‘Ui'at'el \ ^^uided, in spite of wliieli ilie liurii I’re- 
(|Uentl\ ‘sjflinlei's or breaks, Nvdier-M.ynom of these, incon- 
\('ifiences arise with c(']luh»i«l •d'li<* latter shar(‘s with 
tort loise-sliell tlie usel'id p)‘ope> t v (»!' I) 'ine' weldahh' Nvlua) 
])roken. 

(hittiic is ellis^ed hy hand or mai'hiiu r\ just the 
same as with horn or rhoniie aid the same pro<' es au^ 
iis«'4 in linisliine ria* coinhs an ixTished witli j'O.n 
and ti'ipoli powd-a*, Iw im'aiis ol sti(*ks e,o\e)‘rd witii 
woollen cloth. Watei* is allowoMl to dro]» on the c'anh. to 
keep it I’lv mi e<‘t t i ne- 1 oo hot and sol teiiine, oi* • iec( )in j ‘osi ne 
and ei vine- olT fuine^. 

hanc\ (aanhs ol i*elhih>i<l are h(‘nt aft*'!* sortenine’ them 
in hot watei', thoneh some makers Ixacl them over a chai‘- 
coaJ lire. * • 

(dieaper t'omhs ar ■ made in ]jairs. the hard-<ir»'d thick 
plates h(‘in^’ wai'ined and the tei-tli cut* in^ a st,\m])in^ 
press.* 'die coinhs made in thi'-' w.iy nowiwer, hi\e 
meiadv ])lain, une,rnameftii d hacl’5', and the ns th are 
devtml ol tatH']’; ai d evPn soltennie' tlavj'lates in N\atei 
before pressini^ in moulds! or hot-].ivssin,e .soft , iTndried 
cvlluleid in moulds/will no- vivo p,‘rb*(*t combs. This dis 
adVantaev has -lieen (,vi'rconre by« akine- ilu* fivsh, plastic 
celluHmrplatcs dh-ec.t from tlie cultine- Hiachine, ]uvssm- 
them into (he form ^t'f coiid) plati's (tapered teeth aid 
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hack^^) in iihmiMs (‘itlicr in a cold or 
wui-iiumI stah', ami iinim'diatrlx filing' or stainjjiiii;' 

<iu{ tlir withoiil <lr\iii^ IIk* m,l^s, in lliis 

(.v)n'lili(,in is ra.sy to wm'k. docs nol injnri' llic i(»ols, and 
ij,'i\<‘sa jK'iSH'tly sniootli-cul siirlacc. 'The jiniv ]ic(| (•ond)s 
art' IIk'h dried in a siiitaOlc a|i|)ara(iis lo |)rc\('nt tiii' 
teeth warpiny , and this ]n-i*cess eiiaiiles etunhsur \ai-ions 
shajH's t.o )m' ina'lf 'I'Ih' etiiid) aJid leelh dry (piicklN and 
liard, and Ix'eonie \er\ '-troni^. 

^ t'Kua iaMi> \s \ l}\s!s roi: Virni'K Mi/rKi/i'ii. 

'Fei'lh of hunt' i\<ir\ <in<l walrus tusks hax'e heen <lis- 
])laeed li\ t;()lik ]»lal iinini and palLniiinn jilatc's set with 
('iiamel tt'eth. llai’tl I’uhhfr has also hetai iiseil, hut is 
at.ti'iideil with nunierous»rlisad\ antam-s, noiahl_\ sxjnpPans 
of niercuri.tl poisoninit : and tiM^es (d‘ this ni<‘lal hasi' 
keen (liscoNeretl in tlie iirim* and sali^'a ol’ ]»ersons usin;; 
hard ruldn'i' t'-eth seltiiu 4 ‘, whieli ha> ^tlso het'n known to 
a'iv- i’i''(‘ to di^'irtlers, such as sali\ation diari'lio-a, in- 
llaiiiination of the i;unn., etc, whl(di disappt'ai'ed hen 
till' IMllihei' plates wel-e dis(M rtlt'* 1. The cause of the 
trouhle was tht' \ I'rinilit.n usetl colourin:^ tln' plates , 
hut noe\ilsol t his kind at mud I he use of celluloid plates, 
altliniiLdi these latter art' soinet inn's cokairetl with V('i‘iiii- 
lion, and it niu.st ihei-eh re Ik- assumed that the colourinn’ 
mati/ei’ is retained iina*'- tenaci'aisly in the mass* than is 
l,ln (^ase v';ith i'uhi>er, tin' sali\a heiny unaWe tc djsso]\'e 
It out till the cetlulosl. 

, Otlier a,d\ antfiijes of eelhilnid inchnk' the pcssihility ol* 
cokntrtne' it in exact imitation oT (he emns, w hiclf could 
not be doi - wdtli h.ict ruhiie]’. •t’ellul(»id is also ('asy and 
sale to wmrk, Ayhei-eas tin' \'ui#^inisino st,o\es 1‘or hard 
rtil)hci'*ha\'e ]'cpeat.i‘dl\ hceJi known to explode. 

(lejhiloid can he us<'d in dentist}^- both tor makine ilTf* 
plains and also for <'nt.i''<‘ s<Ms of l('e(,h. .A solid mohl<! 
(usually of gypsum I is made from tin'* wax modc^ tiirl 
into this mould the celluloid, In a softened, warm stab*,, 
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is |)i‘('ss('(l or iiijrclcil. \’;irious appliaiKvs liax'o hrcii 
Ucvisrd for iiiakini;- (•'■iluKm! 

dut<‘rli< tick’s a])para1 ir^, wliich (losrjy i (‘scajikk-s tlu* 
V ulr.tiiisiii^ a]tpa,iMtiis usimI Tor (‘.Kaitf'lmiK' <,t^(ali, consists 
(Tf a casiin^’, nn which is ni.iiijhcd the in' si-tai’-sltaprd 
sl^aniini^- (*. tiilainin,; ilic mould 'ria* mouM clam]) 

is hcl«] in ]U)sitlt‘n hy a d'A ict' inside the steamer in sui'li 
a maniH'r tliat it. <-ann- 1, mo*'e when the clam |>in;j;’ screwv 
is Iteine (ui'iH'd. Tlc' st.t'amer is ('o\<-red with a simple 
lid, providt'd wilh a Iml* l't>r the ]»assaLie of j.hc clamping’ 



scavw of iheTmadd •md a littinL' D' hold the iliernumietm-. 
The pl•(^ssjn^ lemperalmv idO ( k, at wjneh heat celhv 
l()i<l is^iiaslH' t hi’ou^’honl it.s I'ntiia mass. ^ 

Hill, cher says <>»’ his i»])p.n*al ns^ Inr making iirtitieial 
t(vik ])hdcs tlial. all llK‘,edst.in_i;' apparatus tor Ireatiiti;- 
cellvdoid ITr (ieiiti.l }nirpos- . Ir-ne in comiTion the Igdauvs 
that the moiilil is arrany(‘d yi a \essel or ].im head'd In an 
the outside, iind tlie c'‘i!‘d<tl*l is rendered ])laslic in the 
litouia.-uid thru .liivss,.,l. Ills *))Miii!us was l.aMsI on 
Uir i.l.'ii oC .•i\oi,llni; llw n;l.. ol' ,,xplo-ioiis o! (lu- stciiiinno 
• 0 
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Vi‘s.s«‘l, hy willi a stfumo]- and heatino' tlir 

iiKiuld ■ It was iu*c»‘ssaiy to pay ,i;‘n'at attcaitioii to 

iviiulatin;^- tin* llanu‘, in oi-d(‘i‘ tliat. tlu^ sanit‘, li(nvevei* 
]ai’ii;(‘, shonld not i-ise al)ov<‘ a aadain liri^ht, tin* ](‘V('l in 
all (MS(‘S luan^- Inflow that of (lir colluloid to.lu' pi'tsssc^dT 
This a])[)a]*atus is shown as a sortical s<‘ction in lI7. 
A ]lo!l()^^' cvliiidcr, iuount<-<l on (.hr<‘o synniU'tricalK' dis- 
posed fef't, is ])rovi<h‘il ini( ,‘naliy with thns* ja'oji'ctin;;- 
\‘«M'li(*a! and radial c snj)]io]’t iji^;’ the mould in smdi 

a position tluit the to]» of tl»e lown* half of tlie mould 
is on exactly' tlie same l('\el as the upptu* ed^t' ni‘ ihe 
cylinder. I n order t* * liold (he njipiu- half of the mould 
in exa(‘t veriu'al reo’istcr with th<' lo\\(‘i‘ half, tin* latter is 
[)ro\ l<l(*d Avilh tJir(‘e w)‘inii;hi -iron ouid<*s, t\v(» of wldcli 
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an* nai'row and tlu' (In'nl }u‘«»ad, and the U])])ei* half 
C'an'i^‘^ thi'ee oaiide.s aecan'at.ely tlttin;^^ into tlie otlu'rs. 
The casini;' ; Fi^’. liH , a cast-iron rini;- with (wo handles 
ol w'ood is Idyll enouyh to o\(‘rto]> tJii' opri» nn^uld, and 
hts into an annular yioove in the top of (jie cylinder, so 
as to dym an ext- nsimi of (lie lattei*. WheiTthe mould is 
in ])osition th<^ coxer tits exactly into the casiny. ddie 
tlaim* is ar»anye<l si» that the burnm- is •<mtsi*h* tin* 
cyliiidei and conse(|n^*id.ly an #mple supjily of oxyyen is 
aduntt'-d. On tin* other hami, the flame would only 
I’l'ach 4he hottohi of the mould were it imt for the })]*o- 
visiesi ol a numhej oi draught lioles, i/, slojiiny inWcWd 
and upward throuyh tl|^‘ wall of tlie, cylinder, which tfny 
pi'uetrate at a point about half an inch below tlm*upper 
edye of the top half of the mould, so as to ])eiinit. th(‘ 
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oT llauu*- up to tlu‘ lovc'l of ihv said l\ol(‘s. 
At. tUo sam<* time wlioli^ of tl»e spact' betweiai tlu' 
lljime :iu(l tlie lid of the mould is waiaiK^d, and after about 
twenty-live to thirty minutes from tlu' start the thei’- 
jlioi^K'tm* lyj^isters loO^th, the n(a-(‘ssary t<MU])e]-alure at 
W'hieh tlu' mouhl is screwed down. 

d’lie 7 /oa/a.s' o/>c/‘(//?<// is as follows. A wax inodi*l is 
m;uh‘. of the te(*(.h or ]{lat(‘,*antl a ])lastei' cast taken of 
tlu' model, t.he wax ladn^ imdpsl out witli hot water 
whe)i till' plaster has si^t hai“<l. A j)i(‘('e of slu‘et celluloid 
the sanui haiiith as tlu^tesi itlati' is placed in th(‘ mould, 
which is then closed. 'I’o * ollect any cejlulohl (‘sca})in^^ 
wlieii ])re.ssuie is ap[)iied, a (Iriniiel alxuit io ,h of an 
inch de('p is arran;;<‘d, ])r(d‘ei‘ahly iu tie* I p lialf ol th<‘ 
mould, hut not ni any way coiniecU'd with the model. 
Wliwii tie' mould and c<»sine- havi^lHam placed iu ])osition, 
t.he kluuanometer is inserted and the lam]) liehted, cai*(‘ 
h(‘iny taken that- the llaup- is not 1<H) sniaJl, hut. laret‘ 
enoue'h to eover the entire s])ace under the ‘.lould. It 
(,)ft)‘n ha]tp<ais t hat 'the thmanometer (piickly indicates a 
t(‘m]^(‘raiu]’(‘ which hoW(‘ver, is not attaine<l hy tic n add 
in less tlian (went v minutes : ))Ut this should not lead 'Cie 
into eri'or. Aft(T a short tiju<‘ all disturhano^s will have 
ceas(Ml the wale) va|)our Ixani;' ('X])elled Irom t.he jdastcr, 
whereu])OU the thermoimder will i^ive tlu‘ corr<‘ct reading;, 
The d<‘sh‘etl tempi'ratui’e 150 ' T ; will lx* attained sooner 
Ol- latei; ac(''>rdine- to the intensity of tlie llanie, wdua-e- 
upon Iht' moi^d may he screwed d<twin all that is neces- 
sai'V heino If) lir.-t. - vtineuish t.he llaim* and remove the 
tluTmometei'. It. is necc.-sary k) ]»ut ou:, i>he 'iuht, <P’ fhe^ 
cellulcwd e\^)ress(Ml from the mould may take lire, '^’he 
screw 1,. turned (piickly. ih«‘ u|'])er;surface of the mouhl 
covcT la*in!j‘ watchtsl to ; 5 ee il it remains horizontal. Jl 
it is found to tilt- ihe si'itwv is n versiMl, ttu* casing;* taken 
(mt -f its groove and tl)e ijiould [lUshed in the. o])])osite 
dinsAiou .so as to (Mpiali.se Uk* piessurs. 

Wl^ni the celjuloid olii-rs too much resistama-, the 
mould should he opeiUMl a lillie way lahout > inch.aiid 
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K'fl ill lli.ii coiidil ioM Inr oiir lo miiiiili's hrl'oro 

])i'(‘Nsui‘i‘ is iiijain applied Tlu* liot plasiiM* will l»\' tliat 
tiiiK^ li.iM' warmed the relluloid sullicient I y h) maU(‘ it 
mueh nr ire plasrie. as \vill he esident iiy I lie scr-('W tui'n- 
iiie- ni(')re easily, 11* the imuild sl.iil dije.s not close eonr- 
]>letely it is lej't a few minMtes jo])i;('i’ and Ihe sei-ew 
ayaiii turned. About, ten minules after the moiiM has h<‘en 
elosr 1 up tie' plastic mass .will ha\e he_;un to eouli-act, 
tlie pi-t'ssure will diminish and the moh'railes diMw closer 
t o:^('tJi<‘r. d’he ma,ss li.irden->. and pressure is ajiplied only 
at int(‘r\als d-d , al'tei' wlueli it .hecomes unir-eessatw to 
ja't ss any more. 

If the ap{*iratus Is to lx- iisod oNerayaiu at once tlie 
mould is wedeed pro]*erl_\ and lifted out of the appai'atus. 

It is ])i'eferahly left for half an hour .ifter pres.sin^’ and • 
tlieu (‘ooled r.ijiidly it\ ^hppin.d in a pail of cold wate^', or 
holdiim- it undei a tap. Wdr n the outside Is cold, the 
bottom is removed and iiie temperature of the plaster 
ascf'rtiiiued. 1 f t his is --uHici-'iu ly low thi eo\e]’is t.d\en 
ulf, and the lower pan of the niouri is tapped with a 
haanii.er se\ oral times, ('ausiui; i he w hole of i hi plasi.er to 
fall out. W'ilh the fop half of the mould, wheioupitn the 
plasftr IS broheii and the moulded artiele e\pos{‘d. An\ 
adherent, particles of plaster an picked out w'lth.a knib', 
out it rare]_\ htippeiis th.it t In- article no(xb (o be touched 
up with the tile or ^ia\e| all ih.ll is Itece^sii iw beilie ((> 
ruh it. o\ er w It h tiir ,saiidj».ip- i airl ]iolish wdt h oil, sna]) 
and le\ i^at -‘d cualk. 


St\1\i:[) rKi/ni’iaun Sm:i;is \s \ SrtniirrTi: mii 
(d \s.s 

ddiiu ei'lluloid sheets e iii he stall led siijieidieiall \a on one 
or ]H)t[i ,sl.h's ht dippine them in a hath of i-oal ta.i’ d\a‘, 
]e'ej Ml- d hy |)ourinu' an alcolioli,- solut ion of theeoabt^r 
dye int<f a balli of bb per, cent, spirit eontainine Iw-st 
white s.itdiae and saiidffrai li, or some otJier resin. ^ This 
bath It ariditied witb borii' ae'<l, and sliorfl\’ before use 
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• • 
a little ('tli( ']* ()i‘ l)enz<»l is ii’Med to a(MM‘l(‘i-.‘it<' t.lic <li‘viii^‘ 

<)1 tl)(‘ (‘oloure'l t>ii tli'‘ Mirl.iec ol’ the eelhjlnid. 

1 ln' (■(‘llulnid sheids ar<‘ imiiH-rsi'd foi- ;i short lime 

Itii'iM'ly, this hoiiiy siilheltMd ^ ) mordant and e<'|(.n)- tin.' 
snrTaei'. ddir eoheai’iMl^l.iym* di ies \ <‘r\ ('|ui('kh\ It only 
niV‘ side (»r the shr(‘i is jo ])r st;iin*‘d the otleT is tirst 
e<t;it(Ml with as|»halnim in tie usijal imniner. T1 m‘S(' 
e()join*('d siit'et,^ ai-e suitable for sii^nais and id*‘ntitie;iti(in 
de\ iers Ix'iiiy unbreakahlf .-i nd fast (‘oinurcd. 

( da.IJ'l oil) I'uiX’l'l V. ; 'tlo-'KS AM) S'l'WlUS. 

d'he r^'jiroduet ion of woothaits f)y >'e'ans (M'ihdniil 

[•resents mimeioiis .el\ ant.lyes, tie* [•las^ieity ot this 
mal''rial- enahrnm it jM‘netr<Oe llu‘ minute depia^ssiims 
ot the]>att»‘rn hl».ek and tin nisjiin^' an accurate n'[)i’«i- 
du('th)ll oi' th<’ Woodent <-\en supt'rier {<• elect. I'ns, o\\ illi^ 
to the aliseiie.' n\ ll,<' 1 lit '‘l-X eni 11^ layer I)t yiaohite, The 
net hod adoptiil ts as lollows A ciaie-nt cast taken ol 
ihewoedeiil I his m’d ei i;d heiny i-asily <l< lai'hah!' Ailhoiit 
injuring tie' ri-pi oduet ion, a,nd se-vinyto iN‘])lac.e _'a)a- 
periaia. 'I'his ci'i.u ni. c.isliim is [ilaied in contact, witii a 
sotlejied sheet ut e*'llu)oid ill a. hydrauli'* [»reKs, an-i in lise 
t.o six minutes the criluloid will haxe he«‘u 1'oi‘eed intf 
CM'ii the lin.est parts ot t.he mould 'I’he entire upei'alaon 
takes o’d\ lialt an hour. The ceIluloi<l is supei'ior in 
man\' respects to an eiectiM block, as it. stands tie' 
jtressui'i' lu'ttei in . [uick a nnninu- j>i e^se^, :ind is said to 
yield o\ er 1 00 000 i .ipressioiis 

(k'lluloid stamps are \’ery elaste.and djn'ab'<'. the wi'ar 
beine‘s’'ialf , and the\ ai^ su]»f i ii'r tn rabl)i.'r siamy-s in- 
asmiieh uS an\ kind < t sU^npiny nj-; can be used wMeait 
risk' corntsiim b'- thi' ^clouiane- matter, d'liey aiv\t'iy 
easil' made, a s«'nO*iice set. m P**’ moukl 'Jetti'i.s, 

[^ii'tnres, ornamental de\ e'“,s, etc. . cut. in wood, beiny lai<l 
(lira ll.il surla(;e, ja'etei'abiy.ct hai*<i weod m- stum', and 
coserro witli a'lijunldiny I'ramc a llttl- smaller than tlu' 
mould, in ordi'r that the I'lievs <■! tie Ijmiuc may tit closely 
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Tlie si(](‘s of tho IVniHc slope iiiwai’d, so ;is to siip- 

pori 1 Ilf' plaster cast wlien tlw' IVaiiK' is raisod ; and tlie 
^on^' sides are provid»‘d Avitli ree<‘sscs Tor tlie insertion ot 
‘ tlie lifting’ tool. 

All jiarts of till' mould that aiv to In; covonsl witK 
])lastor arc' oih'd witli a small soft brush, so th;d e\<’n the ^ 
spaeini;’ h'ads ;nid cpiads ain* propca-ly eoali'd The oil 
For this purpose' is mado br mixini;- ]>ai‘(s of bonc' 
oil, parts of oil of tnrjc 'utim', I of cottnn-s''eil oil aiid 
I ('f white' e )j)al varnish in the warm. 

PiiH'ly ^’ronnd, freshly bu/nt‘d s^.m-eo plasi^rpis used lor 
th<' easts, and this is maoe n]i to a. tliiek pulp with elean 
tvell-watrr in'a suitable' p.iii, tbe' mixture brin;^^ poure'd on 
to the* surfaee* of tie* mould so as to bai*<‘ly eosi'i* it. 
ddiis is n<u\ worke'd into the- h'tte'iiiiii’ by nie'ans ol a stiff 



Fa;. ,‘tO. — IMould Frame. Fro. ‘U - Lift, mg T()(a. 


brush, so as to fill u]) all the' de*p!*e'ssioiis in th(' mouhi, 
and a fresh epiantity of plaster is poui'e'd in until it 
bi'^dns to lain o\«'r tie' e* lyes of the frame', the' surplus 
beiny brusbe'el oil’ with a straiyhl. edye aftei’ settJiny. In 
li'.e' minutes the jeiaste'r will ha\e' se't haid ('nonyfi forthe' 
frame* and maliax te> be* taken edf the* me)uld* Jiy me'ans of 
tlie liftifiy tools. 

• A ye-ntie' ta.j>'' on the* feaam* holdiny the* uneeulil will 
leioseM the- plaster fjoiii the meyild, and tJie fi-aine' and 
pla.stee east ca,n be lift'ed by means eif the* tool illustrated 
in ]^hy. dl, tin*** peeints be'iny inseu'U'd in the* ri'Ce'SSe'S 
in the' frame- ( Fiy. ‘iO) A yentle* tap een the fraukr 
will detach the* j)}astt'r matiijc', whiedi can be; transleian'e] 
shortly afte'r to a elryin^J ajiparafus. 

This Consists of a stj-ony sliee*t-iron steive*, with a (ire in 
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iho lower portion, so 4ispos(‘(l tlmt .ill ]rirts ol* the plat(; 
sup[)ortin^' the diyini; IViinie an^ h(‘,‘ih!(l nnil'oi'iuly. The 
upper pai‘t of i.ln^stoxr is with a (h-yino* i-ack, ot‘ 

rpu; Ol' two sL'iL;‘es, iJie fi'csli inatriee.s Ikmiii^ plae<‘<l on the- 
i*)m‘r stai^(\ whilst tljjii upper one is foi‘ tinal ilrx in^'. 
TJie, (l]‘yinL»' rack consists of an ii'<»n plate, from which 
]>roj(^ct tw'eh’e to fifteiMi ii on-wire ao-la^s, about .an iiu'h 
apart. l"he inati'ices aie ])laee(l luaweeii iln'se wii‘t*s so 
that tile fronts an<l hacks a*re (‘X])osetj to the, ase.eiuline’ 
he, at. 'I’o (•nsiii'e nniform hryiut;. ih(‘ inalrices h.iva^ to he 
turned a, 1 fiasjuent ini.erx als.^^ot lierw i^e they would \vai']» 
fi'oni uiKiVeit dr\ini: and ' re.ik in the jinsss, Willi a, 
e-ood lire a sto\e full ol niatne,es will <lr\ in^ahoiit four ti) 
six hours. If there are two slaee^^ rhe n.atrii'es are 
taken" olV tic hot, tom <nie ;it lie end oi that tune, and 
])laced on the upper rack t-he ol.laa' Ixani;' rechare-ed with 
a fre^h siitipU’. Wdieii the matrix has assumed ,i whitish 
\a*llow colour, and rino'^ <»n heine- tajij^ed on the hack 
with the tinker, it is pi-operly drie<|. I lu- slightest trace 
of moisture in t la »mid«ile oi the ma ^'- reiidei - the matri.x 
liable to break in the press, oi to lurnish a jioo! U'lnip. 

The <lried matrix is brushed o\ ( r sevi'ra! times ..nit a 


thin solution of shellac, to ^i\e it a smoother surlaee aiid 
l^'i'cater durability, a point of (‘onsiderahk* imp- rtaiu'e in 
the suhseijuent pre^sine. 

ddie matrix is tauv Jt yellowish whit-* hhck of varxnie 
thiekiu'ss, and containing' an nnpressiiin of tin ktlers iti 
their r-ie’ht order. 'ria- de].th of the impression corre- 
sjx.nds to tj?*' heiLdn of lla^ ori-iual desie,, on me tyj.e- 
hlock or woodcut, whilst the i-i maimkr .shoul;l form a 
Iiat,wwen 4 >ui'fac‘ if the stamp is to he. of an , use. 

To reiiare a stamp IVom this mainx, a*sh('et oi eellu-- 
loid is’cut to tla^ t*i*o]M‘r si/P, the piece heine- then jitacc. 
iTi a wuit.er hath, .it 70" < ^ exactK, for ten minutes, until 
the celluloid is thoi'oue-iih soltemal Misniwhile the 
press has been -ol read.y,*the mould ]ilaced (ai the loose 

ta,l)hx th(' ceilul-'id is taken s»ut ol the \yaier ipuckly 
lai.f on the. matrix, and thv t.ihle is pushed into the press, 
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ilu‘ hit'tei' at. nucc. An(‘]* iK'in^' in flu*. ])ivss 

tiv(' niiimtn^ (ho <li'<nvii <>nt ;n4‘ain. ami tlin, n^llu- 

loid will 1 h‘ col'! (‘mai^li l-t lx* out of ilio inonltl 

withour injui'y. Jt. wouM i»r ;ni im|)i’o\ oini'nl, to jackiy 
thi' ])i*nsv. aiitl ]*ais'!‘ it t" tlio i'(‘<jiiisit<‘ ti‘ni])!‘ratni’(‘ , 70 ■ ( 
l»y o[ st(‘aiii or h.)t \v;iioi. With thi'' ;i i raiiycim'nt 

a nuiiihrr t*!" niouhls coiitaininL;’ tlx- rclhiloi'l slrx't.'.j, couM 
])(^ iii^rrt-c'l ini > ih-' spac ‘ nisi li- tin* ]ir('ss. ami on attain- 
ing tlia proj)-)' t<'mjMaMtiir,‘ hr prrsst' 1 foi- li\r nhnut'rs 
;in*l takrti out ai;';mi. 

Thr sofii'nr'l rrihiloi'I i'^ i‘.'i‘('r'Mnl ■ > all iIm' 'I rprr.ssion.s 
in the matrix just tin s.ina- a^ in makiny laihlu'r .slamp^, 
,V) tliat thr dij'.iyii app'av'' in rrNri'srd, lai^r | Irihas rt(*., 
nn thr far* of thr (•••lliil* tid. ( )n r.iohim, thr latter rr- 
Mtim-s it^ oi'i^’inal lurdimss and thr platr ran hr ohird or 
(‘rm(‘nt'‘d oji to the handle of the ^tanip. 

( '(>! I a j t'ifltl (’ S((intl(ss t iS'irlsdf ('lUifhitd, -( i)lla]>Nlhh‘ 
tulx's oi ('rlhiloid ai‘r <h"l)icnlt to niakr ''iiirt* the malrj'ial 
(.‘iniiol hi' hrouyht inti the form of a suthrirnt ly thin, 
llrxi1>li' and rompr<">^ihlr tnln' \’csoris m.atiufart.urrd 
Iroin thin slh'rt ri-lluioid v.xai hrr->m(> hiittlr ami inelastic', 
rsp'rially \vh -n t!iry a]-,- kept in r mt irt with ])yi;roscopir 
.snfistama s, surh as toothpaste etr. j\) make these tiilx'S 
and oilier hollow aiiirlrs. a <‘yiindrieal im*onipressihlr 
(.' ire i.', (lipped reprate. lly into dissolved pyroxylin until 
suthc'ieiitly roatr.l. the riatin^ is ihae 1, and is ilien 
drawn ofl the jiyml ror-* iiy tlm ronihined assistani'e of 
Inal, and moist nr<'. whirh help it ii. route aw a\'' easiUx 
Tin' mat* 1 lal used 'a solution ofrellnloi.l in am\ 1 aretati') 
is inseiisUiN e to tile action of moisture, <lilute ari<ls ami 
.‘t*lkalis, w'ldlst at' the .amr lime it is strong’, \i<ry lh;,\ihh' 
and eliisi.ic, an*d doc', not. lose fhesi' jiropei-ties after Ix'in^ 
in (amtari with liy^'roshopir siihsTinri's. d'he matei-ial is 
so tldn l.liat. tlie Jnh ' wall r«'t i;rn' io its original shapi' if 
pressed Svhrn ( mpty hut will remain Hat after hein;;'# 
prrsse I wdi-n full d’he r.ur I'lnployed is a r'lass tithe uf 
the desij', .1 foF-tn ami si/t'f ami provided at. ‘the lower end 
W'ith a tap'j'in^' srrew m-rk. d'iie linisried tuhi' is d('-. 
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iaciuM] lilt' by il in waD'i‘, nv ti-cntint;- 

i’i witJi stiaiin. Tla' sei-rw ra]> is lun.b* of aluminiiiin o]’ 
otlitM- nH'ial. filliiiy tin- md of tin- Dilx* is 

Jxaiti ()\<'r and tixcd ^\it1l a nii'lad clij) 

• )i<j ( \>n <1 Inhl i4)f///s' - '(‘Iluinid ball-, niadi*‘ 1 a llu‘ 

(Jdci' nwdbotl of r.'in'Mdin^ {oyrthai' iwo iH'iiiisplici’iaal 
Clips Inid ill!' did'i'Cl ol‘ s(t<)n citmin^ to pi-a^'s, to rmn'dy 
wliicli i( wa^ prop )-.‘d to ibo )oint with a iirotcctiiii;' 
sfrip (I'd;;. d’Ji, or {o di\i.l<‘ tin- ball iiil<t sf\rjal s^■ciion^, 
(‘if. roui' with n\ rrlapplny odycs )I‘b. I'A'cil tlic.st' 

nictliods (.1 jt.inliiy b'iw rt«- ]H'o\od nusal.i-^iact oi-y and 
liable t(»conie apait arior ,i tilnc. in a<idilioii to wliich 
iIh' former is dilli'-nll tocaiiy oiit, and iIa- »‘(‘oiid both 





troublcsoiiir and (‘xpeiisix i*. Applital t,o Isanisplr'i-ical 
(’,n])s lb*' s( cotid nu'lliod oilers no ad\anta^<‘ ('\er tlie 
nndcrla\' strl]., and liiero ahva\s i-eiii.uns a noticeable 
de])i-rssi.)n at tie- joints, so (liat luau' of the, si- na-tbod-^ 
propei-lv nui^.s the eiiTiirein.'iits of praeiicf 

ddii- ’ I'ollow my inetlm-l, ]n.we\.'i\ :‘mnl-iies*a joint 
\\’bicl,i is n*>t oidx" durable, but tihs a-- li'ic'as (boujli 
ball \\\ (‘ made in one ya-ei- Ijacli bait ol tie- bab is 
tootbed at tbe (‘dyes, and tlie t('(‘f]i ai’e pressed inward 
at Hybt anyles, and bent ayain at a .lis>an(v conyspoiei- 
itn** to till- tbiebness ol tlie slc'et, while the cellmoid 
is'plastic, die two babes toytln-r so 

tliat the teetli’in each half til inside t le- o» her and make a 
.very^llian joint, 'esjHriall^ nln n t'a-di-ned wit’h a smlaoh- 
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adbosivc. Fii(. '>4 sliows tin' two lialx (‘s of sudi ?i 
bi'foTV ainl aftor la'in^ji; a'^siMiibloO, wbilsli Fi^'s. oti-oS n^- 
pr('S('nt tlie pT-<‘ss 

4^]iis ])n‘ss consists ol ibt' inoiilO, A, ainl 1>, tlio 
laitcj- bHn:,^ fittoil, abovo (lu* bmiispln'i'c, with a finoyO. 
tbc lowci' cn<l of wliicJj is rocf'ssod in iln* loi'fii ol tc'ctb. 

tbicknoss of ibr tool b-sba|K‘d projections. 1), nnist 
])c caic.ulatc.tl so that, tbeir oiuci- ^ni faci' tits exactly in tlu' 
n])pcr cylindrical })art of the mould. The teelb a]‘(‘ 
pi*elVral)lv ina.d(‘ .soinewbat i a peri n;^' in tin* widtli ainl a 
little wider than tbe i^-ajK ui llm, l■in^^ C. ddds Litt.^'r 
mav, ol' coui’se, })(* also mado in om* jtiece with tbc die. 



Til e ci'llnloid sbei't, F, is jn-e.ssisl wbib' in a jilaslic 
state, by placing it on tbe inouM, A and forcing' it into 
a liemispbeMcal shape b\ tin* di<“. !*>, Tin' ed^^e of tbe 
sbei't coniinu^ icfto posiiion in ibe cylindrical ])art, u, of 
the inonld. IS cut into teetb by tbe leelb, ti, ol’ tin' die, 
these in(Tb rfinainini; attaejied to the ball' ball and bein^^ 
a little narrowu'V at tlu* top than the i.^aps bj’t bi'^wet'it 
tbeiiu 

Tbe halves are takt-n out oFtlie nnmld, tJuj cutting’s 
renioNed, am! tin,* teeth made j>lastic and then bent inward 
in till' f^bap(‘ of a crank c*)ri('spondin^' wdtli tin* tbickm^i^ 
of the shell of tb(‘ ball, i'bt' bal\es ari' bruslu'd ov.i'r 
wdtb a suitable adbesi\*', and put to^etbei' so that tlu^ 
teeth on each half tit in be|. ween those on' tin* f)tb(‘r. Tbe 
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a(i]icsi\ o is applied in siieJi a niainna' tliat.lln*. (m]o-(>s also 
of tli(‘ two lialves slick to;;et}n‘r. 

(U'Unloxi PoHfrrs. -'riu* odliiloid ])()stt‘rs or plaeards 
iinw-in uso consist of a sIumA. iiirla! i»ackini.- ov.^r wliich a. 

ol ctjluloid is st^Ticlu'd, and lasteiu'd at, tlfo (‘do(‘s 
]>»y ins(a'(,ion into the lurnofl-ovo!" <‘d^'os of |,h(‘ nn'tal 
lids an*anij^(‘nn'ni lias tlio dolori th.it tin* crlhdoid. soonri' 
or comes nndoie* at tJjo (‘^l^^'s and spriiii^s oil. In 
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the ni'wan’ makes (his defect is (O'oicome hy a heltt'r 
metlmd of folding (hr edr'es. n,imi‘l\, h\ donl)h'nr- (he 

melal and Ci^lnlol«l 'Vt‘r lA\i(a' or moivs 

• ’^HKssiNi; lloia.im (h’ljrnoiD Air^iet 

\Mien <livided metallic moulds* and dies a.o- used lor 
])r('ssine- <le<‘p holhuv ])0(ii('s, these ]«irts lune to he 
#ln‘attMl, \vhi(*h la^^nlt-s in ih<‘ drawitack that, in order to 
pn‘\ ent loss of lime in hcjilinr- and cnolinu;' the jd'esses, 
one attendant must haae sever.fl sets o| nioulds and (lies 
• availahle. The* producti<m of tlie^e m adds and <lies, 
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liowovf]-, is an «' niatlt*)’ wlicii tlu-y art' all ni‘ out' 

kinJ ; Avlirrcas ky tin* ncwta* iiu't.laul, ont* attriidaMt, with 
(tiu‘ st't- of inoiilds and di<-s can ki'cj) on prossin;;- and 
turn out li\r times as many articles in the sanu' tinit*, 
.M< ii‘eo\ i-i*, the same hottnin <li<' calf h(' used i'or a niimhtT 
n[‘ ditlecf ntly sha]H‘<l arliclt's. thus r«‘<lucinL;' tiu' cost ol* ilw.' 
di(' ct nsidt']-ahl\ . 'I’lie hottcnn die d!), <■( nnjti-ist's 

the hlnck. \\ j»iej'(-‘d hy a cylindrical np.aiiny, which may 
h<‘ indepclideiit of tlti'shajn* td (he ai'ticle to he pl'essi'd, 
hut must he larye enmi^h to t.ake th<' u])per <lie wIk'Ii th<‘ 
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la^'ler is i’orci'd down. At th'- top of t-he holtoni die ai'e 
t \\'o |;iter<d ;^uide ^d't'-. to r<'Cei\ethe tWo slfriilie’ plates, 
aii<l I^, and the int’-rposed ,shet'( of celluloid, liolli 
tliese plates have circular openiims correspoifdine- .with 
ihatinilc' Ix/ltom die^so that tjn* celluloid sh(M>i is left 
exposed in (hat part ior the acfioi^of the uppei' dii', whilst 
the ede'e is held*heh\een the plati'S. A is th(‘ to]) di(', 
vvliieh.iit conjunction with (h<'^lovver shdiin;.;’ plate, deter-* 
mines the simp-- of th(‘ artich- ja) he h-ianed. 

I’ie-. :ki represents a I'^viss section of JJk' hot, (014 di(' 
with (lie 1 w< ^-hdini; j>la(es, ( ,\ 1), and the inh'rposi'd* 
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Crllu1ni<l wliilst Viix. M) nIiow.'. I he. U])|)(*)‘ 'lit' l)y 

itsi‘ir. Jll boll) t.lir !>io<'lv, li, aii<! Iho ll])])ci- <lir, 

A, ai'o iixD.l in tin* n<“itli<‘i ol tlirii) w.ii'dxmL 

, nrlluloid t,n bo is I olK Id'oi I ]»lastic 1)\ ]io:it 

ffnTl is laid bnlAVoiai tbi' two slidini: ])]aio'', (\ 1 ), wit!) 
\vbi(d) it is*slij)|M‘d into ih*' L;-iiid<‘s in tbo bl< ak, Ik and llio 
upjxn' <lii‘ is ino\ od down by tlio pi’oss and i« llic t'\- 

])osrd pol’lion ol’ 1 1)0 colhllia^! sbr.a 1*,, d<-wi) bob'i’o il (lio 
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!)(‘\icr 1 ,.; iio' I’.ai; 


,.,|ovs „|- 1 ‘; l..'M .'■••iM 1 ./ li- I) 

ri- 4 in’>s.is n.'.« .'iM.i-.i li- I."!' aam?;- I''”" 
ml, t;.., ..r-ssr,! m-licV n.nmv.a, a n.-a V-i iul,-) sl--t. 
ins.'vl.Ml, |■^ll..\v...l l.y a- to|,sli,liT.,i; ih. iipi-r 

(lie iimiiii inoNia .Owiiu.u.i l>y llu' , 

Ti:is lavs.m. r.m.lmv.l Ia H- I.. 

tlml the iniiiT .Siaiii- piah-s -vv .1! .ml\ ju-i - 

vVi tbr same tilnn. wlioi. ilx npp'i* 


d'(' roariioil 
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ol ilH Hti'oko, tlu‘ erlhil(»i«l has cooIimI ,snffici(‘ntly 
to ivtaiii its iK'w s]uip(‘. 'rii(‘ block, H, is o]'a,( In filly 
waniH‘d by the sli<liii;: 4 ‘ l*Ijit(‘s, but this b;is oo (‘tb^ct on 
tb(‘ operation, since the openino* in ilie bottom die is s(* 
wide tiiHt it dot‘s not coiiie into contact with tlu'. jfn^ssieJt 
artick*. 

4\) (mabh^ cidluioid slieets of diil’erent thickness to b<* 
jiressed, a sj>i-in^- is jimvided inside tlit' ij^uidf' slit oi* unde!' 



Flo. 45. — l*n'ss tor Jlullow CullnioKi i’.alls. 


one oi th(‘ slidin;^ jiialfs, to bold tie* two jilales in sutfi- 
c*itmt contact * 

In 4be iii<‘t*hod e!nploy< d byjhe bh(*iniscb<‘ (bimini- 
ami Ceijiiloidbibj'ik, Mitnnlu-im, two hollow^ b;ills ari; made 
in an oj'ilinaiy «screw or le\r]- press, with a dividisl 
wooden <U’ inebil mould. A soetion of onr ol' th(‘S(« 
presses is ill U'^ti'aF'd op<'n, ii; do. In this ju'i'ss, et, 

is the lower half of the lifould, and is iixisrin the ba^(‘ oi' 
the ])iess, b, b<‘in;;‘ tin* »lie oi' innor hall' of tie* mould,* 



Ari‘Ll('.'^ri()N AND ’I'lM'-ATM irNT (M-' Cl^LLU F^OTI). 

wliich works iij) jiikI tlown wiib tlio ]iio\nl^l(‘ ]ijiri ol t.ln* 
pn^ss and tits oxacily in il>o lowor ])avi, ((. 

d1u' (•()ni^truction of tin' t.hr('o-])ari mould is aliya<ly 
k:no^^ n : but on Ibo ol.lu i' IuukI tli<‘ arranyoincnt ol tb(‘ 
fliTto, r f Kit'-, b) i^ no^rl, tbi ^ l)latr briny |»rrss<Mf in any 
snita'bb' vva^y ayainst tb-‘ moiilib u, in ordrr to lu>ld tlir 
ins(‘i-t(‘d slirct of rrlluloid, //, uniformly nt ibr (Mlyrs. 
Tills should b(‘ <nir-tbird knyvr in diaim-tcr ibnn tbr 

d(*sir<‘d ball. i 

ddu' platr, (\ is |tivsMd J^^•^lin^l llu' imaild. u, ny tlir 



syiiral ' 


y: 

iittrd witb »ui 


of this platr, ( 
prrs^^sl into lb 


f 4.-. au.l 4r, Tl.r is also 

Ifli/l.'s, ,,, tc>viv\.-iit slil'i'iii”. la tlu' alisi'iiu' 


(vlluloO Slav, ^..ual Ik- 

111, (iil.l, i(. ill iiiiiunti i-a! i,' wniikl,^ 

s!-''-' 

tbicT- iH‘ss. ^ » 1 j I- ‘U tb(‘ and <d ibr 

Fia, 4(i y n,.. tw,. h'-,ivrs ,.r the 

iHO\dd, and <1 \ yy . ^ tlnuu. Duriny tlu‘ 

],ref(tie,l iiit" '‘.“■"’'‘''’'-’‘’J |,i the iiamlil, 

..menithiu Ih.- l-la'.e, e. e- I'- I'' 'V - 





oi; 

(t, by tin* 8])iral /, \v]ii(*]i is in a !■«- 

sioji. 

Wlu'U till' j>i*<‘ss is opmctl, <ln‘ h i‘is<‘s. first,, iiiiiil 

tiir sprini^, is iH^hsisctl, w licrrnpon tlic; r," alski 

ris(‘s, a/ul (ai,‘ii»l(‘S ihr ])i*rss(‘tl h<‘iiris[)li('r<‘, d, t,o ix* iiilb'T! 
out of Uh' piTss, * 

hi tlttiny tin* ]ial\(‘s oi’ tin* baJI to»(.‘tlior, it is not 

sutbcicnt to mri’(‘ly ia-^tcn ♦Ik* ('dyi's liy nioans of an 
.Kilifsivo, an<] tbn joiiil. iinisi be st.ri'ii^ibi'ni'b lt\' a sti'i]) 
of (’(‘llnloib insi(l(>. 'rbt* walth <‘1 this striji (//, 41 i 

is |ti‘i‘b'i‘ably about, on«*-trn^4i tli<* biainolnr of tin* liall, 
tli(' loiiytb ix'ini; a(|Ual \n tin* |)(*ri})}n*r\ . Tin* strij) is 
Krst last<*nt*<^ itisi<I(* tin* om* linniisiilion*. k, ainl tln'n 
ceiiU'UtnJ to tin* otbc'i*. 

Tin* two halves ma,y also lx* ('I'lnented (ni to a. smaller 
ball Fiys. 4:^ and 44). 44iis inner ])all itt ' Fi^’. 4*Ji. is 
iiiadi* of two beinisjib(*res, on toubicli llie outej* liab’es 
are eeuiented, o ( I‘4i4s. 42 ami 41 , eari* Ix'lny t.akeii tlial 
tile joints of tin* two ])alls do iiol eoine,i<le. 

(Jcllnloid Arlich's, — A suifabb* mass foi* east- 
ing* is obtained by (iissolvin^ l,()hh ]>arls of eelluloid in 
an <‘ijual <juantity of aei'tom* and a<liliny 2o() paids of 
niaynesia, oO <tf I(‘\ ie*al(*d ebalk, 220 of o‘l\ erj-iin*, 100 of 
etlu*r and 150 of spirit 'Idiis mass i*uns (*asily into the 
liuailds and sets rapi<lly, so (bat, by dryin;^,' at, 20 (k, the 
ai'tiek* can bt* turm'd out eomplet** in tliri'e hours. 

Mf'l/nnl JiW P rod t( n ii(f PrsHfii.s on PUdcH or Hhrrfs oj 
('f'lhdold, X }floinh\ rir. -Tin* old im'tliod of producini;' 
patt(‘]‘ns Oi- desieiis on plates of celluloid •.\ylonit-e or 
similai* jMastic, nitro-(*ellulos(‘ pi'«xlu(*(,s, was by pi'intino' 
(%’ pi’essin;^^ vvitH (H* witbont, t,ln* assistancf of f/ai'inib, or 
by moulding and paint, ini'-. A y(*w'e]‘ mt*tbod (*onsists in 
stamping a desieii in I’elii'f on slyets of w liite or* yiillow' 
C(*lluloi(J, tlien {?pl>lyin< 4 ‘ colours or jiaints, and finally 
impart, inn a polish to om* oi* bot.b surfaces l)y m(*ans o)i 
suitabbi rol lei's or ])lat(*s, assisted by Iniat and pi-t‘ssuni, 
this treatimmt. b]'inyinn*tb(* path'rn u]» inon^ ettectiv(*ly 
on the polisbe^d surface of tlui sln*et. 
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The im^rdani and eolour can he a]>pli(‘,d to printed 
phih* by dipian*;' th<‘ latter in a dye luith, who’ehy tln^ 
cnlouriniLi; math'r jHairtratcs tln‘ hollows ol’ the pattern 
an<l ToiaMS il thicker lay<‘i‘ lher<* than on the rest of tJie 
.snj*i“aco. Idle sIhhT is then subjected to ]>owi‘i'fnl pr(‘ssnre, 
as,si.st<^d l^y^lieat iuTween ])lates, which may bc' pblisln^d 
*or not. idle [)ressur<‘ an<l lieat sinoolhen the eiieraveil 
surface, aeain and brin^ into admirable j)rominen(‘(^ the 
deeper ])oi’tions wbi<di before wer(‘ hardly noticeabh*. 

Tf om*, side of th«' slu^et is to be polished, a ])olished 
])late is pj'essed ayalns^ tlu* ]^>rtion that was not brought 
into contact wadb the dye, and this w ill briny the drawing 
up prominently on the polislusi" surface, thouyii it w’as 
actually im]iressed on t.h(‘ other, ddiis ]»olisb can also bi# 
proihiced on the printed s\n’fa<*e, or on both, the result in 
all oasesdieiny to briny out the patt<Tn bi'tter. 

ddit‘ Impression can be impaite<l tn the sheet by vai'ious 
means, such as wir<\ cloth, «li(‘s, follers, etc., and one on 
both sid(;s of the shert can 1 m‘ colourc<l, all o\ er or in parts, 
by eitluM a]»plyiny the <*olour locally w itli i brush, oi‘ 
dippiny tin' sbci'.t iif a dye bath. 

/ ^iiiaiioii (>J I . — tt'lluloid constitutes the 

most suitable, imitation of tortoisi'-sheil that has (*vcr lieen 
devised; and imittUions of this kind are supplied by 
celluloid makers as w'ell as Is'iny iiunle by consinnei’s. 
The celluloid sheets ('m])loy<'d for this ])ur]K)s(' ranyu' 
from .h, to of an inch in thickness. Tin' yrouiid 
colour <if nail (urtoise-sln'll is .i faint brow ni^h yellow, to 
imitate wliict. .tin' e-'lluloid is stained witb jaerie acid in 
the, proci^ss of mannfactnre, hy means of a solution con- 
tainiiiy a little aniline brown, pieric acid ]^y itsi^lf beiny^ 
too yo? w.* 

The rcd<lisli brown sjitRs .so cbiyacteristfc of torltase- 
sbcll are imitabMi by i;ieaiis of an alcoholic solution of 
j^niline brown, wulh a litt.lc fuclisin t-f) briny out. the 
T'eddisb t-onc'. As eeilidoiil^ is sottt'ne<i ])y strony aleobol, 
these, solutions ]K'netrate ^leepiy into the mass. ddn' 
slu'ets haviny been biyidy ]>oliSn'd befori' a])plyiny the 
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colouriiiu', i lH‘ lusiiv iviijuV(mI ])y tliis latter i)]u‘raiioii is 
restonn] Uy \Vitli vvoolltai clotJis. Avtick's 

of (h^iluiri' slia|K\ lik«,‘ (‘oinbs, eic , arc not ]>aiiiLi''i until 
tlio shapinL!,' ])ro('rss is eoiupli'icti. Tncrustatioiis oi 
sinootli-rollod inotai wir*', stars df tiinn leal i^old o)‘ silv“r 
f<a‘ ('X|)«‘nsi\o ciLTai' casrs aiul ]>nrsrs, small l,<n(’y hoxc's, 
etc*., arc jin^sscd into llic mass as alix-ady dcserihcd. tlu* 
latter luani^' I lien smooi.lu'd, ])« dished and iinally (‘(douriMl. 
Whi'U the colouriiiLi’ i^ apjilied hy a skilk‘<l operator it is 
hartlly ]>ossi])le to distinmiish tln^ imitation ii^an tin* 
e-enuim* tortoise-'^liell hy tlu, a)»p(‘a,eaiiee. 

M f;i' \t.].h • 1 \< atr STATU ins. 

Imitations of mrtallie inernstatioiis, resemhliiip metallic 
ornanuMitations inlaid in i\or\ (oi‘ otlus’ material', ai’< 
])roduc'ed on a lia^is of celluloid i\or\ hy the use ol real 
or iiiiit atioii e'< (kl ()!• sii\ , r hi oii/e mixed to a thick Huid 
with collodion, d'lu* dosiu-n havine' ix^en ]iainted on tie 
celluloid sheet with this medium, the slieet. is laid on ii 
p('rfectl\ tlat, thick /.ine ])lal<‘. and lie.\led to 12d-ldt) (\ 
the two sheets hcini; tlum passed hetwism smoiith rovh'r; 
uiulej- ;;vn{K' pressui'e This pi-(‘s-an-e is suilicieiit t( 
force i,lu‘ thick la\erof c.olour or hronzi' into, and unit.i 
\\ ith, th(‘ softcncil crlluloid. OrnameJits stamped out o 
t-liin sheet metal can he lixetl in celluloid in (‘xaclJy tlii 
same wav. the surfa<'e of tlu* c^rlluloid hedne thei 
smooilieiied hy ruhhin^ o\er !^enil\ with poyrleret 
])umic(‘, and iinady polishini^' witli Vieiii.i lime. I 
tdu> layer of paint or hron/a' has he(ai too thick, it (*.an lx 
reduc(‘d J'y jailihiiiii' down. In tlie case ol metalli 
inlays, (‘^])ecially» those made with imitation hdon/a‘s, it i 
hie'hly advisafile to protect tlu‘ ,metal from atmosplieid 
intlmaiCi^s liy a coatini;'^ of transparent material, so as h 
preseiwc its pi‘isiinc lustre. For this purpose', thick ('olh 
dion m)^ ed with (Minphor .solution, is jioun d ovi'r t!i 
Celluloid in tlu‘ same way as ip makin;^ a cdllodion ,plat 
in photop*a]diy, the sui'pFus liipiid heine’ ijluwusl t.h drai 
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oti* at oiTr corut']-, ;in<1 tlu* celluloid sheet set U]) on <Ml^e 
to dry. Al'tta' si^vei'al hours li ive <‘la])stMl, tlu^ collodion 
coatin^''is hii^lily j)olish<*d hy lh»‘ simple method of ruh- 
it with a woollen ra<;-. 


’ Imitation FL(>pj:N'riNi: ^Ios\i<‘. 

lt(‘al FlorentiiH' mosaic \vork eon^ists of eulM'sof marble 
or other eolonreh stone s<‘t to;^eth(n- to I’oiin ])ietuj‘es 
(tie'ur(‘s, ornann.Mit.^, llowas's, m‘om<‘tric.al ii^aires, etc.), and 
UjeiK'rally inlai'l in a )jlate oli plain marhhe 'The laborious 
method of ])j‘odnetion rcaid^ genuine mosaic M’ork ^’ery 
(A])(‘nsi\e, which exphiins the desirt* foi* a _j 4 'oo<l imita- 
tion. Th(' eciluloi-l is used in rhe foin ‘of sheets Jit)t 
moi'e'than b, inch ihiek.and st.iine<l in the colours to be 
i‘(‘pr<tdu(*,eil in t he piet m'e. 'Tla^ sheets shouhl all he rnih'd 
in th<‘ sanu^ niili, sf» as to preser\(‘ unifoianily of thiek- 
ne^^s. A lai*'_te. number of ])un<*hes or di(‘s of \arlous 
sha])es, Mith sharp cutting edii'es, are used for cuttin^^ out 
t he iesseraie 

To imit iD*, for* iiist.anee, a mosaic pi<‘turt‘ in several 
Con>urs on a blai'k marble yround, the eont.oin*s of tie 
]>ielur(‘ are cut with ])uneln‘S out of a sheet of black cellu- 
loid, whieh lias be(‘n sofh-iUMl by warmtii to make it 
])last.ie and thus pi-e\ent tin' crackine- that would occur 
in jiunchiny out a sheet of tiie tudinary hardness. For 
this ])urpose tlu' sheet is laid on thin lioai'tls tliat are 
e(»ver(!»l witli thick sheet hsnl, and i'> warmed to about 
120 ( ■. AT this t- mj)(‘ra.tur<‘ a sharp cutting- tool will 
])Unch the ])late under the pressure of the liainl ddie 
cut-out. pmces are lahl carefully on (ua^ side, as tlu‘y cifn 
l)e ]>il to furihej' us4‘. Th'* sanu* cubtin^’ toiTls are 
emji'.oyed to cut coia*espondine ])ii^‘es out of other coloured 
ami softmusl sheets <«i' ceiluloi<l, a sutheient nuinbei' of 
*<‘ach ludni;' preparetl to enabh* a lai’e'e ipiantity yf mosaic 
jiictures to lie put too’etliui at one tiuus 'This is (‘ssiuitial 
owii^i to tile hi!:;ii cost of f\u' ]^inches foi- each jiicune. 

In assembling the picture tlie spaces cut out of the 
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plate by tb(i <litlerent punches iire filled with 
piece's of correspineliu;^ shape and size (cut by tlii'. same 
punches), winch tit accurate'ly, tinnr coloiu- varyin^^ ac- 
eordin^’ to tin* reejuijH'mciits of the [acturi'. For .thi^^ 
work the plate must Ixe laid on a thick and ])errectly Iki. 
zinc plate', the* tinisheel ])ictui‘e bedn;^* coveresl by a secerned 
zinc ])lateau<l tin* whe)l(‘ wanue'd to 100 wln*r(‘npon it 
is passt'd th]‘oU;^‘h smeeoth rollevrs umler ve*ry (j^c'iitlt* pres- 
sui'e* and se't aside* to cool. Tin* warmth \\ill ha\e causeid 
the' ])i(*(‘ts eom])osine^ tin* jeicture* to e‘\])anil so tliat the* 
edi;(*s unite*, anel this union is * trt*ni^dhe,ne'd by the, ])re.ssun' 
(‘luploye'd, so that th(*i*e* are* no joints visible* b(*tw(‘eii the* 
pi(*e(*s. an<l ihe^ whole* pictuiM*, built up of many parts, has 
bi'comt' as one J'he* ])ictnre* is tlc'ij i-ubbesl ejuite* smooth 
witli ])ow<lere*d pumice* anel peelishe'el nith \'ienna’ lime. 
]f carefully ma‘l<‘, it foians such a pe*rfe*e*i imitation a 
;j;e*nuin(‘ kdoi‘e*ntiin‘ me)saiei pie*ture* thal tin* ditie*i'e‘aK*e can 
Old}’ hi* el(‘te‘Ct<'e 1 ))y care ‘fill e*\amination. To faste-n The 
mosaie she-e't on a hackini:; of slate* or wood, the* surfaces 
to hi* fi.x.e*d toire'ther are* roueehe'iie'el and ceeatnel W’ith a 
liejuid jerep ireed hy eli.ssol villi;- 10 ])aris of shedlac ami T) 
of camph<*r in -ttl-oO of alceihol. Tlie*y are* the*!! lai<fin 
conbiet, ami subje*cleel to^e'iitle* pnissure* for se*vcral hours, 
hy wdiich time tlnyv will have* lirmly unite‘el. 

(hna.t'i.om ('oi,i,\ii.s and (d'Kix 

riie'se* are*, .naele* of shee*t ce*llule)ie|, imt. more*, than }, 
inch thick, that has lieeii white*in‘d with ziflc wdn'le* in 
the makini; White h*ad must not he* used foi* this pur- 
]ebse at all, as it would soon turn ye-lhewy and tinally ^p*y, 
undeu’The* actieju of ]M*rsj)iratiou. 'bhi* moulds for these 
articles are* made as fejiows A -i^a'll-sta reined, mwv, be'st 
lim‘.n collar (for e*xamphi) is s|)re‘aei out em a zinc jilate, 
and from it. is nunle a plaste*!* (*.ast, which aeeurab'ly re.-i 
produce's both the stitchin;^ of tjne se*ams anel the*, te’xture* 
ed the fabric. A similai’ cast is^take'U eif tin*, uiidejrsieje of 
the cedlar, anel from the*se5 casts typei-medal lueudels are* 
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pr«‘}),‘U‘t‘(L stun] MM I out. to tli(‘ ])?‘o|)(‘r 

shajM*, is in tin* prc^vionsly wanned mould, and on 
}m'ssun‘ ti'ini;- ajH)li<Ml, I, Ik* s(>ri,(*n(*d celluloid is I'orcod 
tnt.o* all ilu* ii‘r(‘nijlariii(*s in l.lu* imaildiiii; sui races and 
rTTproduces them. Wdien tin* nmuld lias c )ol(‘d,*tlu‘ flat 
Collar is taken oui. bent round o\cra tinned i]‘on ])i])e 
heated by sl^eam, an4 j)ass(Ml be(w(M*n quick-running 
rolK‘rs com'ImmI with soft t;loth so as to ])rodu(M* ji lii^h 
■flliss. 

Piluxouirvrw ( j.oxDKit ('o.\ii‘o.siti(»\. 

The oldt'r imuliotl of reprodiKL'in;^^ orieinal ])]i(aioi;raph 
records on to I'elluloid cylind«'i's c >n^l^te 1 iji making* jyn 
(‘iectro from tie* orieina) im'coimI, and inseitine* in th(‘ 
electi’o •( which carried the i‘eeoi‘d units inner surfacei a 
Celluloid (wlimh'r. whieli was then warmed and suitaldy 
]H‘(‘*ssed ae'ainst. the elec(i*o. 'Tbesi* rt'(*ords, how'e\ er, aiH* 
not \ cry dui’able, matlu*!* ar(‘ they suilicit'fd 1 \ loud and 
pure in tone An im])i*o\ t‘immt is « lle(tt<Ml h\ ri‘j)]af*ine’ 
ordinaiw ciilluloid J>y a mi\tuiH‘ of celluloid and slearic 
aeij. t!u‘- cylinder.s furiiisluMl by this compo reproducing* 
tlu‘ orio'inai ])erfec(]y, and ^ivine* a strono*(‘r, nn ij-i* rt'.sonant 
an<l lilV-like tone. 'The stearic acid may be a<lded to the 
C(‘lluloid in the ])roc,<‘ss of manufacturi' w'ithout any otliej* 
albu'ation in IIk* (*om])osition of tlie mass. 

i\lAKIX(; rMIlRKI.LA AND StK’K llWDLES or 

( 'Ejaa'i.oiD, 

Tht‘ imdbods of makiue* tluvse artleh's an* too jmimu-ous 
to miuit’oii in the space at dis]»osal, but intention ma^fii* 
drawn to that of Schn'inei* au<l Siiwer* for imitation 
“ ti;jf(*r‘s i'ye ” handhjs. * ® 

si* an^ mad(* of trilnsparmit. ctdluloi^l, A (Ki^s 48, 41t ), 
^lollow and of any sha[)e, the inUu-ior ]H‘ine* tiHi'd with 
dolopliony, resin, or any (Tf-hei* fitaiihs lirittle nuitej’ial, as 
at B*aicl tlu^ tw o (‘lids closeii with celluloid T'he Imndh* 
• is then tapjied* ^uitly and sliaktui, so as to produce in- 
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iilso ('Alts oii'all tli(‘ Mui‘])lus.}ii;it-(‘j-i,‘il (ilaiii^es). 'r]i(‘ joints 
jind oilii'i' portions of hollow ])arts tliat am most ev])oso(i 
tn IxMidiH;^-, ]>i-(‘.s.sin‘<‘ an«l oilier straijis wlnai in use 
•Tin' >streni;‘1lH*n('il hy haekiny with small ]>lates mouhled 
t* fit tin*, parts and extending- a short distance uai eitlier 
sid(' th(' joiids. Whi'ii ihesi' haid^in^s arc diy so that 
ih('y will Jiot oiii (4 jilace in IIh' hlowine pj-oc<‘Ss, tliat 

is to say, when tln' h.icki'H places ai‘c as dry as the ri'st, 
tile i‘ou: 4 ;h monhlcd hollow ai-ticle is plain'd in iJk' 1inishini»' 
mould and blown in (ln' usual mannci'. 

('rjJA'i.niD I’ui. Ships’ IIotto.ms. 

A eoatine' of et'llul<»id has heen suecessfiiii e employrd 
as a j)ro|e(-t.ion a^<iins( pai-asilie ymw tin.* etc., on ships’ 
hotfoms. A tiial sheet alrait, II s(piaii'ieet in area and 
,^,*ineji thick, (piitc iransjiarcnt am! fj-ee from any mineral 
adjuncis or ]>aint, w.is ti\('d op the bottom phites of a 
small .^crew sh'aiiK'r. hixamination, repealed annually, 
showed th(' celluloid to remain <juit" fn'e ft om j)lant or 
Crustacea, n i;‘ro\\ tlp'^, \\h<*reas tlu' rest, of tlu' IntUom ^vas 
so^dirty as lo ne(‘d cleanini4‘. After four ,ind a hall \ears 
the celluloid ])lale ('xhibiti'il not the slie-hte>! alterat.ion 
in sti’eiie'th, (‘laslicity <»r charaelc']*. (d'lluloid \arnish 
was not tri('<l as it in'Cessitates a surface ANaianed t,o db’ 

belore it call be a]t])lied, ()\\ine, howi'Vcr. t-o tin' hieh 
jiric.e of celluloid and ihi' diiliciilu of attaching;' it, to tin' 
shi]/s plates, the ]iractici' will scari'i'ly come into \’oeue. 

t ‘i’AAA laHl) ri:NS. 

d’hese an' mad(' in ki'ance by stam])l]ie' out. thin shei't.s 
of •'Celluloid, ebonite, vulcaniti' I'tc , iu^the form ofm^is, 
which aie tln'ii perfor.it ed, .uni piv'.ssed ip hot nniTrfds to 
oiv(i t Inun t he i-i^*h» snajx*. AfW'J* bi'ine* cooled in ^^'ater 
tin' splits ai't' cut itVi a knife. 

(donoi'KiNo kiNisgi.h (huArtaui) AutkmjvS, 

1*lwaueh celluloid is o])ta.inai>le in a. \ariety of colours, 
it issomet iun's necessary to stain tini.sln'd .irticles another 
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colour. Ah a nilo, co;il-l;U‘ (lyes <lissolv«‘(l inspirit inak(/ 
(‘\(*, client stains for this inat(irial : and fo)* sjuajial pur- 
poses the tollowini;* methods arc r<‘eo)nmend(‘(l,; — 

l)l(tck‘ ---The artich‘ is dipped tirst in weak alkali, then 
ill dilute silvt'i- nitrat(\ and left to dry in iht' sunli^dit. 

]}fwf \ — A solution of indii^o nearl^^ luaiti'aiistsi with 
potash is used, or a solution of IVussian hints or a. hath 
olTta-ric e.hloride folhmetl, afte?- drying, hy one of jiotas- 
siutii ferroeyanith*. 

t/vvvoc -'rht‘ artieh* is dippisl in a solution of '2 ])arts 
of \’(U’di^ris and 1 of sal amni^Mnae, • 

1 V//f»tr,--d'he article is^dijtptsl suect'ssi ve.ly Into a solu- 
tion of lead nih’ale and oiio of yelhyw chromatt' of jtotash. 

^ JiroH'n .---X sttlul ion t)f pt)lassinm [teiaiian^anatf', nuide 
alkaline with soda, is used. 

The articles are tirst dipjied in wat<‘i‘, sli; 4 'hfl\ 
ataditied with nit rat* aeitj., ami tluai in an aminonia/*al 
solutitin t)f carmine. 

I*nrf>h' Iiinma'sion in diluh* chloridt* of ^old. followtal 
hy eX])osui-e to stmn^ sunliujit. 

PlJINTIN't: ox (d.I.Ll I.oil). 

For ordinary letttaani;', etc., or showin^j; iij) tint* eolourtal 
line,^, (‘ellaloid may he ])rinted in the usual way. The 
mattaaa! liowevta*, has to he specially ])re[)ar(;d so as to 
ohiain a matt or i-ou^-h surface of suitable erain (hy hand- 
work, sau<hhla<t (U* ollna* means lea^'ini»^ if^maa'Rsary, 
C('!*tain pai’ts of the surface intac.t. Tht' sh(a*t ,or pla.t.(‘ is 
swilhsl with watia- or alcohol, to fnie tin* d(>prcssions from 
ar/^;^cJrju‘ninu', adlua'ent ]>articles, and is then coated with 
a variVrsh made ol 2 ])a.i’ts of boiled linst^'d oil, 1 of white: 
copal varnish and I of^relined (‘l?li(a*<‘al oil, javdVrahly 
oil of tur[>entine or lavemku’. Tli\ vai'iiislied plate is 
wi[«Ml to torce t:lm \'arnish inl.t) the artiti(aal ])on;s of the 
o-rain ami k'HNe thesui'face hare, •and is tlum ro\ered for 
S(iveial hours with a mixture *of (apial ]>ai‘ts of ijifely 
jiowdei'sl magnesium and barium sulpliates,* after rcinov- 
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in^rwliich it is Ciin'lnlly satined. Tliis tmitinerit i^ives a 

surfaces eoutainin^L enclosed in its inminierabh' line pores, 
a V(i]*y thin jiJinost transparent layc'j' tliat (^veids cla'ini- 
•«al attraction on the l'a.tty bodies in printing’ iidv ainl 
atksorbs and retains tliein like ])ap«ii\ The most (l(‘licaU‘ 
arawinu^s and shad(‘s of colour can ])e jadnted on this sui*- 
iace without I'isk of lauinine- or clog^ino-. 

Ac(*oj*din^' t(j F. i\fey<u** (ibn^iui) C(‘lluloi<l pi’intini>’ is 
]M‘i'lorni(sl as iollows. ( )n th(‘ one ham], the desired ]>attern, 
etc., is pi-inttMl on papm- or lik(‘ substance, and on the* 
othei‘, th(‘ c(Tnloid mois^mied witli a known solvent, 
such as alcohol, (‘ihei*. (dc. On ])r(‘ssinit [)a)H‘r and 
C(-‘lluloid toevih(‘i' a p-adion (d‘ tlu* ink on the rorin<‘r ilis- 
soIv(‘S out and intimat.ely mixiss with the Uif^solviMl surfaT^e 
ol th(* celluloid, thus tormin^ a watej-proof dtssie-n. 

M. Artni'r’s impros-einents in [»rintine- on ct'lluloid r(‘lat(‘ 
mort' ]»ai-t.i(tularly to collai’s, cutis and otlna* washal)le 
ap]»are!, wdtii the o})j<‘ct of j)rotectini»' th(‘ ap[)lied colours 
IVoin th(‘ ])erspij‘ation of the body airl friction with oth(U* 
clotlu's. In (Contrast to existing* iiu'thods of ])rintinjLi^ 
ce^uloid, th(‘ method adopt»‘d is to coat th(‘ printed surface 
w'ith a trans])a}‘ent him, prop^ctini;; tlu; coloiU's IVom con- 
tact wdth p<‘rs]»iration, otluu* clothing' aii<] IVtan water in 
WMshino’. 

Tlu‘ colours or <I(‘sieus an* applied by rollei's (‘Horav(‘d 
in relief so that tla-y are ])i*int(*d and ]u’ess<*d in at the 
sane* tiim*. Tlie c<*lluloid aiticles an* then dried, and 
coal-cid hy ,di[)]ane' in a warm, ti*ansparent liard-dryine- 
varnish vvtiich tlisso!\»'s the sui-face of tin* C(‘lluloi<l ami 
foians a (ioatino' that liai’deiis on cooline; so as to jmwamt 
tlui colours from riibbiiiL^ (dt’ * ^ 

This jj.ethod «in be a})p]ied to all celluloid art^Sles, is 
simp]( and j-elialile, furnisltin^^a produ<*t c<i])al)le in a 
]iil,^]i de^n*(^ of resistWi^ ext<‘rnal iniluences. d’lu* varnisli 
used is a solution of co])al in (*th(‘r, wntb alcohol ;^nd \vat(U*, 
.an<l a tractxof oil of turpentine, the ])ro}»ortions b(‘in^* 
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Copal dried ai. lUi)'’ . 

(j‘48 per eext. 

Ali-oliol . . . . ‘ 


Wtit(‘r 

1 'J‘) 

Ether fp. -r. O-T-i*) 

7;)- 17. 

Oil of liirjx'iitiix' . 

O-t/j ,, . 


The (*.()|).il is <lisS()lv(Ml ill jJir the solution Oihited 

with th(‘ ah'oliol w.itto-. ami th(‘ oil of turpentine 

ad<h‘(l last, ddu' (‘thin* lias a slii^Iht solvent action on tlx* 
Celluloid and assists in hindiite- jh<‘ \arnish, whilst th(‘ 
oil ol tuj'pentiue })reV(‘nts the varnish ci’ackin^’ otl', 

ddie pj’iiited and \arnis]x‘d arti(‘les ar(‘ linallv dii('<l at 
oO-of) (\ 

Neupej'l, (Altoua !])i-inls M atei’))roor pat l('rns on (‘elluloitl 
])lates l»y i;'i’aininii‘ thelatt'a* with e.jual parts of wax and 
p(^tMish. toL;<'(h*'i' \\ith walei’, and oil ot tui‘]»ent,ini' it too 
thick, A pa,tt'‘rn ap])lied to t his surfac'e hy nieaTw>, oF an 
alcoholic solution of colon rini;* inatlei* will ]»arlly dissofve 
the ^va\ (hy the alc<)hol ^ind alkali toi;-(‘l Ix-r) and ,i^d\i'a 
sharp impression. 'The (msc is parallel to the j’esult 
ol)taint‘d with si/e<l ])-ipej’ in com])ai-ison with unsi/ed, 
the <lissol\'ed colour in the ])rosent cas<‘ peneti*atin^‘ with 
tile W'a\ into the pores oFtlu' celluloid, whereas the (‘ol(4Ur 
would lain on the unlrtaited celluloid. 

The Itheinische (himnii A' ( 'elluloidfahrik re])lace alco- 
hol hy acetic a,cid For dissohine the colouring matte}*, ami 
thus disp<-]!S(‘ wit h a pi-eliminary tri^atimmt oF the surl’ace. 
Ih’ohahly this is dm* to tlx* Fact that this snlMuit. attacks 
('(‘lluloid and thus ptuiet rams it and dims tlx'i’i'in at oncu. 

Tim runidne- oF the cohair on C(*r(ain kiixls yF ('elluloid 
caij ]> ■ pi‘e\'ented hy iiioisteiiine- the surlace w ith oil oF 
tuj'[)entijx' or melh'd ])aral]in wax. 

r.Mi*nov\r;.\ I, Ol-’ t'Hiaau.oii) (a\i> Pvijoxvlix) in 
LA(’(,U'fjt VAUNi.SllKS. 

The soljihility <>1 celluloid and pyroxviin in moi’e or 
less volatile litjuids such as etiivi*, ah'ohol, acet.oix-, etc , , 
W'as utilisi'd some tw'cnty-ti^ (> yt-ars a^'o For the puj;jtt)S(* 
oF coatine* metals and othei* suhstanc.is w ith *an extremely 



ArPLIOATilON ANf) THEATMICN'^ ()F CELl/ 107 


iliiii, ^^l().ssy and fliixihle layor of celluloid (pyroxylin). 
TIk'so solutions ai*(‘ now sold und«a* various Jianios sucli 
as orystaUiiK^ Za[»on latuiiu'r, Victoiia la(*([uer, and 
dirtor I'nan all otln'r lar(ju<‘rs in that whilst they will not 
a u‘|()ss when apjdiod to ])a|)(‘j*, wood, fahi-ies, (dx;., 
jifnd d<‘str()y the lustre of otlnu- iae<|uers, tiny do not atfi'Ct 
that of ]K)lislH‘d inehul, ^lass, <‘te. 'fliis charactiu’istie 
<liti(‘,n!nee is also tin'. ivasJiii foi- their (‘xtensive use, the 
niain pi-incipK^ of wiiie.h is tn furnish a lae([iu‘r that is 
])ai‘ely visible on the ohjee.t to which it is ap])lied, and 
do(‘s not atlect tlu^ o-Utss. ])o?osity, ap[)eai-an(‘(^, (de., of tin* 
inat(‘r‘ial at all. Now. all r< '.in lac«juers, wlndher oily or 
al(*oh(jlic, show up wlnai in 'position — the huspier t>n 
polished inetal ht'itii;’ iridescsMit hy retleet. d h.uht, owImo' 
to tlu^ Indei'o^i'iK'ous condition of th(‘ dissoK tsl ivsin. ( )n 
the t)ther hand, the layi^rs of celluloid lacquer ai'e so 
t(‘nuous as to he in\isihle, and. if projx'rly ai)])li(sl, they 
n(‘v<M' irid(‘sce on nndullic surlaces. They adlnu'e \t‘ry 
tenaciously to all mah'i’ials, and cannot Ix^ ]-emu\e<l from 
metal hy scraping, thoue-h the lac<piers themse]v<‘s aiv 
so^'i and (‘lastic. 

All other kmjwn lac([uers, (‘ven those cla.ss(>d as “ matt, ’ 
jjroduce a moi’(‘ or less o-lossy surface on matt sn])stanc«‘s 
like |)a]»er, wood, tdc. Absorlxui^^. suhstanci^s are JvndtTcMl 
stiH’and har<l by takine- up h^^e quantities of tlu' solu- 
tion. Oelluloid laC(|U(‘rs on t^- contrary do not inU'vh're 
with the ^loss of metal or elass, tlnw leave the proptudit's of 
])a[»ei*, woqd, etc., unehaui^’txl, whilst ab.sorlKut substances 
are left s(2‘t and lie sibh', owine- !<> tin* ])e(*uliar ])ro]»er- 
ties of celluloi<l. It is ch'ur that such a lacipier is suitahle 
foi* vciy*ext*msi\e use, and in fact it can l)e*ap])liiMjHo 
all niauiiv r of ohjecds : to metali* ^o prevent tarin.-^nino'), 
to cmmmtin^^ culluloiTl articles, ,^as a lixine- varnish for 
drawings, document 'tarnish, print in e* laci|uer for j>aintine' 
on fabrics, ma]) varnish. ]>!c yiiie- card v^arnish, dylls h(‘ads, 
toys, staining and matting- ^‘hus, etc, .Moreoxan*, it. is 
easjsto use, no skill in Inanj^nilatini;’ a hiush bcine rc- 
(|uired: and ’tin*, rc are no trouhUasonn' bubbles, laised 
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tUi<l drops ;i.s wifcli spirit varin.'sufjs. mo omuioid 
varnish is oitlior poiirod on to tiir articl(‘ ( r usod as a 
dipping* ])at]», tlioU”li rclliiloi<] \ai'nislH‘s with sjow-tii-yinjn* 
sol V(‘nts have now hotai introduces] for hi-usli work; and 
th(‘ combination of various volatiles so!v(‘nts has afRo 
(‘na})h‘d matt celluloid varnisla^s to b{‘ pre'paVesj. The 
coatings diy veay epiickly, and wijl last tor years without 
crack in^^ or pe'clino*. * 

( \‘lluloid* varnishes are j>r<‘j>ared iVoni dry oi* sponi^y 
celluhnM, or irom jiitro-n'Ilulosr and cam])hor. ddu'y 
shouhl hi' mad«‘ In well-cioseMi*\ esst‘1*., litteel with stinau's, 
and heat(*d il‘ possible* by ste-am or bed wate*!’. The i*e‘sult- 
ijii;’ solutiems sheuild )M‘*(juit«‘ (*l(‘ar. e»i* soe)n clarity e»n 
staineilni'', Hlti^itiem Ijeinm’ a elini(‘u!t matte'J- ejwini;- to tin- 
volatility ane] inllamniable nature* nt the* mate-riak aiid the 
(*ase* with which tlu* ])e>re*s ot the tiller ai’e* e*hoke*d. * 
Ace*tone*, sniphiirie e‘the*r. ahtolml, amyl aee*tate*, ainyl 
hyeJi*oxid(* and various ae *tic e'ste*rs, (dile)i‘hydrins, (‘t.c., 
can be used, i.(»e-(*thej* or se*pai‘ately, as the* se)lve‘n(. (dm* 
mixture e:onsists ot ac(‘tic acid and amyl aee‘tate‘: ane>the*r 
e)t amyl hydroxide* ami ah*e)hol: a third ot amyl aet‘t^te‘ 
and alceehol ; a tourth e>t ae^etic <‘ther, aci-ticaeiel anel (*the‘r; 
ami a titth ot aujyl acetate* ami amyl hydre)xiele.‘. Trans- 
pare'iit ce*llule)id, swolle*n by ste*e*piri^‘ in amyl ace^tate*, will 
ilisso)\e i]j e*e|ual ]>arts e)t aJcohol and eal ot tui’pe-ntinc, 
and also in amyl ace‘tatt*, te) a cle*ar solutiem, but ;,;’ive‘s a 
matt coatino’ on mi*tal. (Vllule)id te) be* dissolve*d is cut 
into sTuall ])ie*ces, lett moiste*m*d with alcolie)! or- (*thf*i‘ tor 
some; hoiJi'sand tlie*n ])}aceMl in these)lvcnl. 'idi^* te)llowint»' 
pi*e)portie)ns will ei\e mxxl ix^sults: — 

a, C<*]lnloi(l 

Amyl acf 1(1 . 

Acf*toiio . . ll> ,f (!ami)lior 

Sulph. eUier , ^1(3 4. ('elliilioid . 

2. (lellu^'xd . .*10 Ainvl .u-ptiito 

Stilph. cLljer . .‘ie) r>. ^'('lliiloid . 

Aeetmio . :M) „ ,Aiuyl acetaio 

Amyl acetate . MO „ Acetone . 

('ainplior . 4 „ 


Ti parts. 

no „ 
n ,, 
n „ 
no „ 
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The ^^(hiei'ale (l(‘ (^lironiolitho^mpliie of Paris makes 
cj'elluloid varuisli from s])f)iioy (‘(‘llulohl as follows: -- 

Th«‘ eellaloid is placed in a vacuum, so that the alcoliol 
^yid (jjimpljor (‘^'a])orate th(‘ dam]) mass can also b(^ ]ht- 
loi’ated and theji dried. This ])orous celluloid dissolves 
pvadily. li is <li^“(‘st(Ml first with acetic (‘tlua* and acetic* 
ficiil, then with (dh(‘r, wi^tl) a mixtun^ of ah^ohol ami castor 
oil, and Unally with a mixture of oil of tur])C*ntiiic, alcohol 
iifid amyl acetate. Ha* iM'snltinir varnish can he us(‘d 
cold. 

Hall pi‘(*])ar(*s varnish from niti'o-CMdhi lost* h\ dissedvino- 
21 11). of pyroxylin in 4 ji^a ions of amyl aevtate ami 4 
L»;allonsy,>f coal-tar h *iizol. WilsOn dissolv(*s niti’o-c(‘llulose 
In amyl acaati*, juid anotlnn* recape yiva's ! Y>art of ( 3 (>ll(i- 
li<)n Wool to U-7 of diniti'otolun]. 'rsc.hmiscdmer dissolves 
nit«?’at(‘fl vc^;;vtah!e Uhres in etlu‘r-,dcohol containing hoi'ic 
icid . ami zinc chloride dissolved in hydrocldoi'ic acid is 
also sai<l to he a medium for c^idlUloid varnish. 

Idle followine- pi'o])ortions will yiel<! i;'ood \ .iiansluis : — 

Nj|jro-('('llulesG . ... 100 nx) ]>art.^. 

Am\l . * . . 150 150 „ 

’^Ainyl aU'olie] 150 lf)0 ,, 


Or 1 p.'irl. uf pyrowUn dissolvod lu lo ef an alfoliolic ixilutioii of 
[janiphor ditiit-cd with iodoform. 


Mclliyi alcohol 

Amyl butyl or propyl acoiato 
Amyi alcohol . 

Soluble pyroxylin . 

Methyl alcoliol 
Aniyf * 

Propyl or hut} 1 alcohol 
Camphf>r . . . . 

»Scdubl«* nyroxylin . 


IhOt^TON’S P.ECiPFi. 

Pai)yroxyl . . «« . 

Camphor .... 

Alcohol . ... 


d'J parts, 
h'^ ,, 

5 



so parts. 


. 10 
. 1,00(4 


\\ len collodhai wool is,ust*d, 10 ])arts el the dry wool 
arc sufiuscsl with UU of c'thej* followed hy (iO of 95 p«'r 
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cviit. alcohol. The sediiiKait. is removed aiKl 4-{T parts of 
cam}>hoi- arc stij-red into tho clear solution. 

ECKSTEIN’S RECIPE. 

Collodion wool 8-10 pariK. 

Etlior or alcohol ...... RM) ,, 

Cantor oil ‘J-4 i)cr cent 

Ro.nin ... , . MO ,, 

(Celluloid ]>ottle varnish is nf,ide hy dissolvino- — 

Cyi’ox^lin ‘M parts. 

Pionc acid ... .... 1 ,, 

Ko^in ... . . . lir* ,, 

Pi^niunt ... . . . 50 ,, 

Ethcr-alculiol . , . . 10() 

, ( rriMi'd s ]);iit('iit ])rcscrjh(‘.,s dissoKoiR* I j)art of ^('latino, 
and 2 oi li’initro-colluloso in dot o;la(Mal acd.it* acid, Ih 
pai-ts of acoth* acid, a littl(‘ ^lutin, (‘astoj* oil and o-um tac 
l^oin^^ added. Anuoaean patent d7l,C21 »riv(>s a mixture 
of amyl eldorid<h ac(‘lat'*and (tliloracetah* as solvent Tor 
pyj’oxyliii ; Xo. .S72,lO() mentions amyl (jliloiade and 
camphor. A. M, Dmii^^al’s Hui^disli [witent states thal^ a 
o-onil celluloid varnish for loadon vvat«*r-])i})(‘s is ohlaimnl 
l>y dissoh’iuR nitro-c.-'llulose in alcohol and ('tlier and a^d- 
iuR (*astor oil or Canada balsam to the solution. A litt le 
mae'ncsia or strontia ciin be added to increase tlii- st]'(‘n;.^dh. 
Camphor phioiols are also said to fiii-nish j^^ofid celluloid 
varnishes. 

Ac(‘/)i‘<linR to the nature of th(‘ solvimts u.sed, the 
solutions Cfin be readily stained with coa}4ai*dy(^sdis«olve(| 
in spirit or oil, and very pretty elTe.cts can Ije obtaimsl 
in this way. Thoiii^li it would be desiral)le to replace 
tljase vohftile. and inflammable solvmits by sa/er oyes, 
th^a''^^»Joes m t se^in much lik(‘lihoo<l of this lieine* done. 
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